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gh M. Gillespie, Editor 


YVER: Incredulous firemen, veterans 
many California freeway accidents, ex- 

i ine automobile that had just been driven 
Oo a new type of crash barrier at almost 
km/h (50 mph). Driver Mark Walker, at 
vers door, was unhurt, and the car could 
' driven away. Story on page 19. 
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(As British Airways and Air France prepared to initiate | 
regular passenger service between Europe and the United 
States late in May, TRANSPORTATION RESEARCH NEWS 
editor Hugh M. Gillespie decided to see for himself what 
the controversy was all about. His account of a superson: 
flight between Bahrein, in the Persian Gulf, and London 
reflects his own opinions and is not necessarily the officie 
viewpoint of the Transportation Research Board.) 


Bahrein is not generally regarded as a hotbed of tech- 
nology, let alone culture. If the country was not sitting 
over a gigantic puddle of oil, it would probably be distin- 


: 


EPnable only from the hundreds of miles of surrounding 
jsert by a few adobe buildings, a used came! market, and 
andful of dhows lying in the harbor. So it seemed 

' ehow incongruous to make my first acquaintance with 
$60 million Concorde on the concrete apron of 

: harraq International Airport, located ona small island 
wnnected by causeway to the capital city of Manama. 

| Even standing still, the pencil-thin SST, gleaming in 

fs colors of British Airways, gives the impression of 
ntastic speed and power. | was seeing it under rather 


eecial conditions, along with a couple of fellow writers. 
rough the cooperation of the airport manager and 
jitish Airways officials, we were taken by jeep to a dis- 
t point on the airfield where the Concorde is kept 
ider guard before it is towed to the terminal for loading. 
were able to examine and photograph the plane un- 
littered by baggage carts, ramps, and jetways. An armed 
pard shouldered his submachine gun impassively while 2 
ab laborers in white robes chased a terrified jerboa, 
king like a miniature undernourished kangaroo, around 
ne wheels of the Concorde, doing their best to pound it 
o the concrete apron. 

Our photo mission accomplished, we were driven back 
the terminal in a jeep that was probably abandoned by 
he British Eighth Army during World War ||. Baggage 
seck-in was next—a complicated process, because each 
Bece of checked baggage is X-rayed. Concorde has be- 
pme a prime target, verbally at least, of extremist groups 
o are looking for worldwide publicity by destroying 
e plane on the ground or in the air. Air France and 
ritish Airways are taking no chances, hence, the armed 
ards on the ground and the special X-ray procedures for 
e Concorde check-in. 

Because of our early start, we were first to arrive in 
»e special Concorde departure lounge, where Remy 


d other expensive goodies were laid on for the benefit 
- the 45 passengers who would fly to London that morn- 
g. Rather inappropriate at nine o’clock in the morning, 
Hthought, and my views were shared by most of my fel- 
“Ww passengers, who tended to stick to coffee, tea, and 
leek Frean cookies. 

The lounge gradually filled up with British, American, 
d Arabian businessmen. It was easy to distinguish the 
st-time passengers, for they proudly affixed special 
oncorde labels to their carry-on luggage and rushed to 
ne window to see the SST, which had by that time been 


1 The Mach meter, mounted on the bulkhead yee 
of the Concorde, shows how fast the SST is —. 
traveling. Mach 2.01 is just over twice the speed 

of sound, or approximately 2200 km/h at this 
particular temperature and height above sea 
level. ; 
2. The front section of the Concorde’s cabin. 
Another section, equally long, is beyond the 
door at the rear of the section shown. 


Bartin brandy, Dom Perignon champagne, smoked salmon, 


brought up to the loading apron. Instamatics clicked 
frantically as they tried to take pictures of the plane 
through a dirty window that had also been scoured by 
constantly blowing sand. Many of the British and Ameri- 
cans and all of the Arabs settled back in their chairs with 
an air of boredom as if they were waiting for a bus to 
their offices. | tried to display the same indifference, al- 
though my attitude was somewhat marred by a brace of 
cameras draped round my neck. 

As eleven o'clock, the official time for departure, ap- 
proached, we were shepherded out of the lounge and 
downstairs to ground level, walking 90 meters (100 yards) 
or so to the plane. The jetways were out of action, 
which was a break for the passengers who wanted a good 
look at the Concorde from the outside. A class of 10- 
year-olds from a local school stood just outside the ter- 
minal gate, watching the plane load—a regular pasttime 
since scheduled service started in January. 

Although | had been warned that | would probably 
find the passenger accommodation rather cramped, | was 
quite surprised to find how narrow the cabin of the Con- 
corde actually is. Because of the tremendous friction and 
heat generated while flying at twice the speed of sound 
17 km (10 miles) in the stratosphere, the designers were 
forced to use a long, ultra-thin fuselage. Because every 
centimeter inside is critical, the cabin does not have the 
“squared-off’’ appearance that most commercial jets have; 
you are aware that you are inside a tube, and, in fact, if 
you are in a window seat, you are touching the curve of 
the fuselage with your shoulder and your ankles. But 
this feeling of claustrophobia is dispelled as soon as you 


sit down. The seats are as wide as an economy seat in a 
conventional jet, with much better leg room, and, thanks 
to first-rate ergonomic engineering, are supremely com- 
fortable. 

Bahrein’s isolation from other population centers al- 
lows the Concorde to show its paces from the word “‘go.”’ 
In Washington, London, and Paris, the plane must be held 
to subsonic speeds until it is over the ocean, but leaving 
Bahrein we got the full treatment. Not until the Con- 
corde had reached the middle of its takeoff run did | 
notice any difference from the takeoff of a conventional 
jet. Then the plane rotated, pointing its fuselage at a 10- 
degree angle to the sky. We were pressed back firmly in 
our seats as the plane picked up ground speed; 47 seconds 
after it started to roll, the SST left the ground at more 
than 320 km/h (200 mph). My initial impression of the 
climbing pattern was that it resembled an unloaded DC-9, 
or a military training jet. The latter comparison was 
vetoed by my seatmate, a military reserve pilot. | knew 
enough to keep quiet, as my Royal Air Force experience 
was confined to the Westland Lysander, the Avro Anson, 
and the Fairy Battle, which all combined probably gener- 
ated a thrust equal to the Concorde’s air conditioning 
system. 

The oil refineries and low skyline of Bahrein were in- 
stantly lost behind low cloud cover as we accelerated to- 
ward the so-called sound barrier. Only the Mach meter, 
mounted like a giant Pulsar digital watch on the bulkhead 
directly behind the flight deck, gave any indication of 
speed. As the figures flickered upward, few people seemed 
to be interested. Stewards in impeccable uniforms cir- 


culated through the low cabin offering Dom Perignon { 
1969 champagne, which sells at better than $50 a bottlh 
and the English businessmen in their Burton Executiv 
suits didn’t lift their eyes from the Guardian or the Da 
Telegraph. Finally, 14 minutes after leaving the runwa 
the Mach meter registered 1.00. That was it—1078 km 
(670 mph), the speed of sound, the “barrier” that only 
few decades ago was considered impenetrable. And | ha} 


pencil in the other! 
As we headed northwest across the desert, we grad-— 


1 Wide-angle view of the flight 
deck makes it seem roomier 
than it actually is. Contrast 
between blinding light outside 
and darkened cabin is startling. 


2 The $60 million Concorde 
stands on the apron at Muharraq 
International Airport at Bahrein 
before leaving on the 4-hour 
flight to London. 


ft). Ata height twice that of Mount Everest, we shared ® 
the sky with only military aircraft. 

Cruising along at 37 kilometers (23 miles) per minute 
| had the chance to talk with Gordon Davidson, directo 
of British Airways’ Concorde program. He explained to 
me that the time savings involved in supersonic flight 
mean more than the figures show at first glance. 

Passengers on the all-first-class Concorde are paying 
20 percent higher fares than passengers traveling first- 
class on conventional jets operating on the same routes. & 
In the case of the Washington-London route, which wen 
into service May 24, a passenger is paying a premium of 
approximately $140 each way to ride the Concorde. Is$i 
worth it? 

Yes, according to experts in aviation medicine. Travel 
fatigue, jet lag, and general dulling of faculties increase 
sharply after the fourth hour of flight in any plane, 
whether or not time zones are involved. So business 
travelers are often forbidden by their agencies or com- 
panies from conducting business the day after a long 
flight, in case they give away the store while their migds 
are still scrambled. This does not happen with the Con- 
corde, because no flights are longer than 4 hours. 

When timetables permit, a passenger may soon fly 
from London to Washington, arriving an hour earlier by 
the clock than when he or she left, conduct a full day’s 
business, and return home that night in time for bed. 

Obviously, Concorde is for the businesstraveler, the 
government official, and the regular traveler to whom 
time is money. It has, however, had its share of novelty 
seekers and ‘‘firsters.’’ A British Airways official told me 


| 


the old lady who had reservations for months aboard 
p Bahrein-London flight, arrived full of excitement at 
threin, proceeded to celebrate with the champagne and 
dy, fell asleep in her seat before takeoff, and woke 
\@ the runway at London’s Heathrow Airport 4 hours 
r. 
| During my conversation with Gordon Davidson the 
pen meter had indicated ever-increasing speeds, and 
we prepared for lunch we reached the fastest point on 
B trip—Mach 2.05, or just under 2250 km/h (1,400 
Dh) at that altitude. From that point until we slowed 
wn to subsonic speeds over Venice, Italy, the SST flew 
rer than a bullet leaving the muzzle of a Springfield 
Apart from a little clear air turbulence just as we ap- 
Hoached Mach 2, there was little sensation of motion. 
e small windows, reminiscent of the screen of a 1948 
ntz TV set, showed little of the ground, and the fea- 
eless desert and ocean were largely obscured by layers 
cirrus clouds—the first | had ever seen from above! 
Lunch was served over the Sinai Peninsula and the 
shes were cleared over the Adriatic. Both British Air- 
lays and Air France make the supersonic flights memo- 
te le not only from an aviation standpoint but asa 
linary experience. Caviar and smoke salmon canapés, 
frasbourg foie gras, and filet mignon were washed down 
th Chateau Brane Cantenac Bordeaux or Chablis 
aBoche Burgundy and topped off with fine liqueurs and, 


the delight of the Americans abroad, real Havana cigars. 


e crystal wineglasses and silver cutlery, each engraved 
‘th the Concorde crest, could be seen disappearing into 
sief cases and coat pockets, a procedure that is routine 
id taken into account when the flight is provisioned. 

seatmate and | savored a mental image of the ultimate 
‘obbery: a pair of dentures lying on a bedside table in 
glass decorated with the Concorde insignia. 

There’s nothing like a walk after lunch, and in this 
bse, my walk took me up to the flight deck, where | was 
ited to watch the activities of the ‘front office.” The 
ptain, copilot, and flight engineer are surrounded by 3 
alls of gauges, dials, switches, and screens—all in a space 

out the size of a Datsun 240Z automobile. Although 

e windshield is small compared with other commercial 
its, the view was breathtaking. The sky ahead and above 
4s almost black, and the horizon curved away on either 


side of the plane, reminiscent of the photographs taken 
from a satellite. Off to the right was Trieste and Y ugo- 
slavia, and on the left was Venice and northern Italy; 
straight ahead the white peaks of the Alps could be seen 
standing guard over the land mass of central Europe. 

As | returned to my seat, the Mach meter dwindled 
down to 0.95, showing that we were now flying at subsonic 
speeds. For the next hour we loafed along at a mere 1046 
km/h (650 mph) as we slipped into the final approach to 
London's Heathrow Airport. As we entered the pattern, 
and the landing gear was lowered, the entire nose section 
of the SST tilted downwards 17.5 degrees, propelled by 
hydraulic rams, so that the flight crew could see the run- 
way. Without the “droop snoot,”’ which is used on take- 
offs and landings, the crew would be looking up to the 
sky instead of seeing where they are going. 

Like a giant duck coming in for a landing, with all 45 
passengers tilted back in their seats as if waiting for the 
dentist’s drill, the 62-m (204-ft) long Concorde touched 
down smoothly at 257 km/h (160 mph). As it rolled 
down the runway, gravity took over, bringing the nose- 
wheel down and returning the aircraft to an even keel, 
generating a spontaneous round of applause among the 
passengers for a safe, comfortable, and memorable flight. 

What lies ahead for the Concorde? | talked with Ross 
Stainton, deputy managing director and chief executive 
of the Overseas Division of British Airways. He pointed 
out that Bahrein was just the first stop on a proposed 
London-Australia route, with another intermediate stop 
in Singapore. The timetable for this route is still vague, 
and a great deal will depend on Concorde’s acceptance 
at New York’s John F. Kennedy Airport. “If it looks as 
if we'll get into JFK reasonably soon, we'll concentrate 
on that,’ said Stainton. ‘If not, we'll switch our efforts 
to the Far East and Australia. We are also looking at the 
possibility of London-Moscow-Tokyo service, but we're 
not too hopeful about that.” 

Wherever the Concorde goes next, whether in the 
colors of Air France or of British Airways, it seems cer- 
tain that it will be welcomed by all but a small group of 
dissidents. Like the Wright Brothers’ plane in 1903, or 
Lindbergh's Spirit of St. Louis in 1927, the Concorde 
represents another leap forward in aviation and com- 
munication, and there is little doubt in my mind that it 
is here to stay. 


Approximately 26 000 km? of central 
Europe, with the Alps a prominent 
feature, are seen in this picture taken 
from almost 16 km up. 


Electric Blankets 
and Wax Beads 
Combined : 
In Novel 
Construction 


The Oklahoma Department of Highways has combined 
electric blankets, wax beads, and concrete in a first of a 
kind experiment that may be a trailblazer for other states. 
In a cooperative research project with the Federal High- 
way Administration and the Monsanto Research Corpora- 
tion, Oklahoma highway crews tested a new process to 
make the road surface watertight on a bridge over the 
North Canadian River east of Shawnee on Okla-3. 

One end-span (22.5 by 14.9 m by 24 cm or 75 by 
49.75 ft by 9.5 in.) of the 255.8-m (852.50-ft) bridge 
contains the wax bead and concrete mixture. The re- 
mainder of the deck will receive a membrane waterproof- 
ing. 

Highway director R. A. Ward said this project may 
provide a solution to the deterioration of bridge decks, a 
problem that has plagued highway departments nation- 
wide. 

The process involves mixing small wax beads with 
fresh concrete as the bridge deck is poured. After the 
concrete has cured the wax is melted. In this experiment 
the heat came from huge electric blankets, which were 


7 Engineer Gary Hamacher of the 
Oklahoma Department of Highways 
checks connection on electric blanket 
used to melt the tiny wax beads. The 
insulation seen in the background 
helped to hold the heat close to the 
deck. 


2 The wax bead connection—electric 
blanket, control box, and a huge 
480-V generator all combine to melt 
the wax in a 341.4-m? area on Okla-3 
bridge over the North Canadian River. 


rovided by the Federal Highway Administration. Elec- 
‘icity for the experiment came from a rented 480-V 
liesel-powered generator with an output capacity of 

00 kW. 

The wax beads were developed by Monsanto Research 
‘Orporation and produced by Interpace Corporation in 
one, California, at a cost of $1.08/kg ($0.49/Ib) for the 
.8 Mg(7.5tons) ordered. They consist of 25 percent 
‘5 percent montan wax and 75 percent +5 percent paraf- 
n and are 20 to 80 mesh spherical particles. Montan 
vax iS a natural occurring, polar mineral wax, which is 
und in Jignite formations. Paraffin, of course, is a 
vaxy, crystalline, hydrocarbon material, which is ob- 
gained primarily from distillates of petroleum. The paraf- 
in used has a melt point of 65°C +1.1°C (149° F £2°F). 
his blend of wax beads has an approximate specific 
ravity of 0.90 to 0.95 and a unit weight of 897 to 945 
g/m? (56.0 to 59.0 Ib/ft?). 

The concrete mix is a standard AASHTO, AA non- 
ir-entrained mix and only differed from the standard 
ix by the replacement of 0.06 m? (2 ft?) of sand with 
n equal volume of wax beads (3 percent by weight of 
oncrete). Average compressive strength of cylinders 
ured 3 to 28 days was 34.3 MPa (4,970 Ib/in.?). The 
rrength of non-air-entrained concrete with the wax im- 
regnated is equal to or greater than 6 percent air- 
1trained concrete. Experience shows that the “‘unin- 
sntional’”’ air content of a non-air-entrained sealed mix 
ith No. 7 aggregates may be as high as 3 to 4 percent. 

After the concrete has cured, heat is applied, and the 
ax beads melt and flow into the capillaries and bleed 
vannels of the concrete. When the heat is removed, the 
ax solidifies in the pores and capillaries. The penetra- 
on of water and chloride is thereby blocked in so that 
1e continuous capillary system in the concrete has been 
ansformed into a discontinuous one. 

The electric blankets used to melt the wax are proto- 


An electric thermometer, attached by 
thermocouples to the treated portion 
of the deck, was used to record tem- 
perature readings during the heating 
process. 


types built especially for experimentation with the wax 
bead process. This heating system consisted of 22 blan- 
kets, each 38.1 cm (15 in.) wide and 14.6 m (48.75 ft) 
long. The blankets were constructed of metal heating 
elements and electrical insulating material and have an 
electrically continuous stainless steel outer sheath on 
both sides, including stainless steel covers over the hinges, 
which are placed every 38.1 cm (15 in.). The stainless 
steel sheathing on the underside of the blankets was 
blacked to maximize radiant heat transfer. The contin- 
uous Stainless steel sheathing is used as a positive ground- 
ing system. The blankets have a constant power of 1.1 
kW/m? (100 W/ft?) at 21°C (70°F) in all areas, except 
one 38.1-cm (15-in.) long panel on each end. These end 
panels are variable power sections and are used to prevent 
stress cracks created by the heat. Power in these sections 
varies in an approximately linear manner from 1.1 kW/m? 
(100 W/ft?) at 21°C (70°F) at the point where they con- 
tact the constant power section to O power at the oppo- 
site end. Average power in these sections is 355 W/m? 
(33 W/ft?) at 21°C (70°F). The total effective full power 
heating area is 116.9 m? (1,258 ft”). The power to the 
blankets is critical, for the power is proportional to the 
square of the voltage; thus, a loss of 20 V (from 480 to 
460 V) is a loss in power of 8.2 percent. 

The blankets are designed to heat at a slow, uniform 
rate and not to exceed the maximum allowable surface 
temperature of 160°C (3820°F). They were covered with 
15.2 cm (6 in.) of unfaced building insulation to allow 
any moisture in the deck to escape. The blankets were 
designed such that 4 heating moves were required to heat 
the end span. The first heat section required the longest 
time because of high moisture content within the deck. 
The heating times were a function of not only how much 
moisture was present but how soon the voltage was in- 
creased. The voltage ranged from 480 to 573 V. Heat 
times for the end span were as follows: heat section 1, 


13 hours, 40 minutes; heat section 2, 12 hours, 47 min- 
utes; heat section 3, 10 hours, 50 minutes; and heat sec- 
tion 4, 10 hours. These times were required to allow 
heat penetration to a depth of 5 cm (2 in.) at a tempera- 
ture of 85°C (185° F). 

Several problems were encountered in this first full- 
scale heating process. The major problem was the 
weather. It rained and drizzled for 2 days before the 
heating process began, and thus there was a high moisture 
content within the deck. This was believed to be the rea- 
son fora small amount of free standing wax under the blan- 
kets after the first heating process. Another weather 
problem was temperature. Since the heating process con- 
tinued 24 hours a day until completion, the low night 
temperatures, dropping to nearly 0°C (below 40°F), 
caused a great amount of heat loss. Also, wind created 
difficulties in keeping the insulation on the blankets and 
extreme difficulties in moving them. 

In addition, the contractor poured the parapet walls 
on the shoulder slabs 2 days before the heating process 
began. These walls extended out over the deck approxi- 
mately 30 cm (1 ft) and created an area that could not be 
heated by the blankets. Because the walls were tied into 
the deck, small stress cracks were created in them when 
the deck cooled and contracted. Also, some minor D- 
cracking occurred at the interface of the shoulder slabs, 
which were fixed in place, and the deck because of the 
great amount of compression created when the deck was 
heated. 

Minor problems were encountered because the elec- 
trical system monitoring the thermocouples did not trigger 
properly. However, there were sufficient thermocouples 
in the deck to detect any faulty ones. 


Evaluation 
Core samples from the treated area have been sent to the 
Federal Highway Administration laboratories in Washing- 
ton, D.C., for electron microscope scanning, which will 
indicate whether a proper distribution of the wax was 
achieved. The scanning will also reveal possible stress 
cracking brought about by the heat from the blankets. 
Water penetration tests will be made periodically after 
the bridge has been opened to traffic. Although it is still 
too early to rate the wax-bead process as an alternative to 
other more expensive means of bridge deck protection, 
engineers at the Oklahoma Department of Highways will 
keep a close watch on this experimental test span. 


The electric blankets were made of 
stainless steel, contained a standard 
resistant type of heating element, and 
measured 38 cm wide and 14.6 m 
long. The old narrow truss bridge, 
which is being replaced by the present | 
construction, is seen in the upper left 
corner. 


avid K. Witheford 


Transportation noise has been making news lately, even 
neadlines. For example, the issues involved in whether 
the Concorde will routinely land at Dulles and Kennedy 
Airports are far from being settled. Less dramatic and 
ess loud than air transport noise, highway traffic- 
Jenerated noise may yet have even greater impact. High- 
Way noise affects more people. 

Obviously, the public has become increasingly sensi- 
tive to such environmental matters. Clearly, it is this in- 
creasing public sensitivity to noise problems that requires 
highway engineers to learn about noise impacts, noise 
orediction, and noise control. 

Some people might be surprised to find out that this 
learning process has been going on for some time. As a 
matter of fact, state hignway engineers started support- 
ing research on highway noise more than 10 years ago. 
The National Cooperative Highway Research Program 
aunched its first noise project for the American Associa- 
tion of State Highway Officials in 1964. Since then, it 
as Committed more than $600,000 of highway funds to 
Joise research. We will soon start a new project on low- 
sost, prefabricated, and aesthetically acceptable noise 


sarriers. And we recently received proposals on a $75,000 


yroject entitled /nvestigation of Selected Noise Barrier 
Acoustical Parameters. 

Other current noise research is being conducted by the 
=ederal Highway Administration. Highway noise studies 


The author is assistant program director, National Cooperative 
dighway Research Program. The article is based on a paper he 
sresented recently to the Ohio Transportation Engineering Con- 
erence, Ohio State University. 


otate of the Art 
TRANSPORTATION 
NOISE 

BARRIERS 


are also being carried out as HPR projects by New Jersey, 
Virginia, and Washington. 

Among the most recent products from noise research 
is a series of reports prepared for the Federal Highway 
Administration by Bolt, Beranek and Newman, Inc., on 
the subject of noise barriers. One of these, Noise Barrier 
Design Handbook, may soon be available (5). The most 
recent phase of NCHRP Project 3-7, Establishment of 
Standards for Highway Noise Levels, has produced a 6- 
volume final report (4). One of these volumes, Design 
Guide for Highway Noise Prediction and Control, is an 
update of the work published in earlier NCHRP reports. 

These 2 sets of reports contain revised procedures for 
predicting the effectiveness of noise barriers. So, one 


10 


aspect of the state of the art is that a new set of design 
procedures is emerging. Another is that research is still 
going on to improve both theory and practice. Another 
is that there is now and there will continue to be a good 
market for noise barrier construction. According to one 
source, more than $30 million/year may be spent for 
barrier construction on the federal-aid highway system. 


Planning for Noise Control: Why Barriers at All? 


When and where is the subject likely to come up? When 
and where should what kind of barriers be installed? How 
much should be spent on them? Who pays? What are the 
criteria? Questions like these call for different answers 
under different conditions. 


Noise Control Measures 


The only 3 ways to control highway noise impacts are by 
actions taken at the source, at the receiver, or at some- 
where between the two. 

Source treatments are in someone else’s department, 
except for maybe the interaction between tire design and 
pavement texture. The U.S. Environmental Protection 
Agency and the vehicle manufacturers will sooner or later 
bring about reductions in vehicle noise output. Even so, 
it will still be a long time before the entire population of 
vehicles will be quietened enough to solve noise problems. 

At the receiver, noise control means moving sensitive 
activities away from noise sources or else shielding them 
by modifications to buildings. Either solution is costly. 
It ishard to retrofit existing structures; however, better 
insulation (which is one feasible solution) can reduce not 
only noise but also energy requirements for heating and 
cooling. 

Treatment between the receiver and the source can 
include costly design alternatives such as depressed or 
elevated highways. In the short term, at least, barriers 
are the most cost-effective treatment for most noise 
problems. 


When and Where Needed? 


Barriers can solve noise problems generated not only by 
new highways but by existing ones where traffic volumes 
grow and urban development tends to crowd in on rights- 
of-way. Because noise in the evening and at night is the 
least likely to be tolerated, urban residential areas are the 
most likely locations for noise barriers. Not just urban or 
suburban but even some rural locations may require treat- 
ment to reduce noise impacts. Furthermore, any highway, 
not just freeways, can generate excess noise. In short, 
barriers may be applicable almost anywhere. 

Nevertheless, some limits to barrier applications can be 
established quickly. If the desired goal in noise attenua- 
tion is 5 dB or less, barriers may not be the cost-effective 
answer. If the desired goal is more than 20-dB reduction, 
barriers cannot realistically achieve it. 


ing. The answers depend on the criteria chosen, the 


What Kind of Barriers? 


Barriers can take several forms. They may be earth i 
mounds, wide bands of vegetation, or combinations of § 


from simple and inexpensive to high-priced materials 
designed with architectural elegance. Or barriers may Wy. 
be a combination of earth forms, walls, and landscap- 


location to be treated, and the ability to pay. 


Criteria for Planning and Design 


Whatever barriers are to be provided, several factors 
must be considered. Can the design goal in noise at- 


tenuation be met? Is the cost affordable on a total 
cost basis and reasonable on a dollar cost per decibel 

of attenuation achieved? How well are the following 
considerations accommodated: durability, maintenance, 
traffic safety, snow removal, and aesthetics? 


Who Pays for Noise Barriers? 


The question of who pays for noise barriers should 
probably not determine the when, where, and how of 
noise barriers, but in the real world it does. Experience |! 
shows that the costs are borne by a variety of agencies | 
and groups. For example, if a project is part of new ; 
Interstate highway construction, the funding may be on — 
a 90-10 basis. Minnesota is a pioneer in one way of ) 
generating state funding for barriers. One percent of its 
Department of Transportation income from state fuel 
taxes, or roughly $1 million/year, is now mandated for 


foise abatement on metropolitan Interstate freeways. 
| Michigan offers another kind of example. An earth- 


=rm barrier along |-75 in Troy was built and paid for 

a neighborhood association. The variable assessments 
homeowners, based on distance from the highway, 
nised $50,000. The association was provided a permit 
the state to build on the right-of-way and then hired 
}contractor to build the barrier. Clearly, if the needs 

€ great enough, there are ways to pay for barriers. 


bjections to Barriers 


Nanners need to be aware that there can be objections 
D noise barriers: They are often considered unattractive 
the adjacent community; they may tend to aggravate 


the air pollution problem on the right-of-way; they may 
increase the severity for run-off-the-road accidents if too 
close to the roadway; they lose their effectiveness in 
hilly terrain; and they provide little benefit for upper 
floors of multistory structures close to the right-of-way. 
Early awareness of such considerations may prevent the 
installation of less-than-successful barriers. Some barriers 
may even be too successful, as in this case: ‘’The high- 
way noise barrier works great. Now we can hear the 
airplanes again.’ 


Noise Barrier Theory 


Noise barriers work because they alter the path that 
sound follows between its source and the receiver. |n- 


1 Air placing of concrete for 
experimental noise panels shows 
example of surface textures 
possible. When positioned 
above the noise path, walls like 
this have substantially cut 
decibel levels. 


2 Effective noise-reducing 
materials include precast panels, 
plastered fencing, earth, steel, 
and wood. Almost any solid 
will do the job if it is tall 
enough to intercept the noise 
path. 

3 Building of noise walls usu- 
ally involves standard masonry 
and standard placement tech- 
niques. One new technique 
uses prefabricated block panels 
in sections up to 3.7 m high 
and 6.1 m long. 


stead of moving on a direct path, sound will be re- 
flected off a barrier, transmitted through it, and dif- 
fracted over it. Reflected sound is not usually a prob- 
lem. Sound transmitted through a barrier should not 
be a problem either, if the barrier is dense enough. That 
leaves sound diffracted over the barrier to be controlled. 
Thus, the height of the barrier is the major determinant 
of its effectiveness. 

The control is related to total path length difference 
between source and receiver with and without the bar- 
rier. Small differences in path length (up to just 30.5 
cm or 1 ft) will achieve from 7- to 10-dB attenuation. 
A 1.5-m (5-ft) difference can create a 15-dB reduction. 
Path length difference must be 6 m (20 ft) or more to 
produce the maximum practical attenuation of 20 dB. 

The key parameters in calculating the effect of a 
barrier are line of sight distance between receiver and 
source, break in the line of sight made by the barrier, 
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position of the barrier with respect to source or receiver 
(the shorter of the 2 distances), and angle subtended by 
the barrier ends. These 4 parameters need to be deter- 
mined before the new process is used for arriving at the 
barrier attenuation. The process provides a nomograph 
solution and a computer program to predict the attenua- 
tion to be achieved. 

These new procedures are improvements over the 
methods given in both the Transportation Systems Cen- 
ter guide (10) and the NCHRP reports 117 and 144 
(2, 3). The ranges of application have been defined 
differently, and other refinements (like the treatment 
of truck versus automobile noise sources and the ground 
loss effects) have been made to produce more accurate 
predictions. 


Design Procedures 


The new FHWA handbook (5) contains 83 pages under 
the subject of design procedures plus many more pages 
devoted to sample problems and examples. The sug- 
gested design procedure lists 9 steps to follow: 


Determine noise reduction goals, 
Define site characteristics, 

Determine geometrical alternatives, 
Identify additional barrier treatments, 
Select design options, 

Define cost factors, 

Assess functional characteristics, 
Select barrier, and 

Design barrier. 


Eo) 9) SSI SP) Cn) gE 9) |S) = 


The following are some useful ideas or tips for designers 
to consider. 


1. Use the vertical cross section of the roadway to 
advantage in determining the barrier setback locations. 


Decorative brick structure, featuring staggered setbacks to relieve the 
unbroken line of the barrier, resu/ts in an attractive and functional 
screen. 


That is, place the barrier where its wall height is lowest 
yet still achieves the desired break in the line of sight. 

2. For less visual impact, place the barrier 4 or 
more times its height away from the receiver. 

3. Avoid gaps and holes in a barrier because they 
reduce its effectiveness. 

4. Note that although a close-in receiver may deter- 
mine a barrier’s height a distant receiver may determine 
its length. 

5. Consider combining a berm with a wall to offer 
safety benefits, less visual impact, less sound reflection, 
and lower cost. 


Barrier Costs 


Barrier costs vary greatly not only because of the ma- 
terials used but because of site characteristics as well. 
Right-of-way availability, availability of material for 
earth berms, and extent to which community aesthet- 
ics may dictate material selections, all influence final 
cost estimates. 

Generally, though, barriers will cost less than other 
alternatives designed to reduce noise impacts. The 
NCHRP report (4) shows some figures for comparison 
and also contains data on the cost of selected barrier 
installations. The variability is considerable. Costs for 
typical barrier heights could range from $98/m ($30/ft) 
to more than $328/m ($100/ft). For wall construction, | 
masonry and wood would be cheapest, steel the most 
expensive, and concrete in between. Earth berms should 
typically fall in the range of $66 to $164/m ($20 to 
$50/ft), exclusive of right-ofway costs. 

The alternative of vegetation strips also does not 
come cheaply. Dense plantings reduce noise transmis- 
sion by 3 to 5 dB/30 m (100 ft) of width. Even apart 
from right-of-way costs, the cost of planting at the 
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eeded widths might not differ much from that for a 
Mille 


Construction Examples 


lifornia, Michigan, and Minnesota, among others, have 
great deal of experience in noise barrier construction. 


LIFORNIA 


\ concrete block barrier built in Fairfield in 1972 cost 
ly about $98/m ($30/ft). Such barriers can be com- 
ined with a berm, and the slopes leading up to the bar- 
rier can be landscaped with flowering plants and shrubs. 
S an alternative, panels of textured materials can be 
sed to make low-cost barrier construction more attrac- 
ive. California has tested various stucco-treated panels 
nd even transparent Lexan plastic panels; in the latter 
ase, the clear plastic was impossible to maintain in a 
lear condition. 


: 
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Michigan has built 1 wooden barrier that is 4 m (13.5 ft) 
Nigh and 823 m (2,700 ft) long and achieves an attenua- 
tion of 11 dB compared with the no-barrier case. This 
Marrier cost $181,000 or about $220/m ($67/ft). A more 
attractive but also more costly barrier was built on |-71 
at Southgate. This is an aluminum-coated steel wall, also 
4m (13.5 ft) high, on a berm set back 10 m (30 ft) and 
533 m (1,750 ft) in length. It cost $190,000, or $364/m 
{$111/ft), for its predicted 10-dB attenuation. In con- 
trast, a 11 450-m? (15,000-yd3) earth berm in Kalamazoo 
sost only $41/m ($12.50/ft). It achieves a 7- to 9-dB at- 
tenuation. This 3-m (10-ft) mound, with its high point 20 
mn (66 ft) back from the pavement, was built to shield a 
schoo! and lends itself well to landscaping treatment. 
Another earth-mound built by a neighborhood associa- 
tion in Troy cost more, but it provides sufficient height 
to shield the second floor level of the adjacent houses. 


MINNESOTA 


More elegant than any of the preceding examples is a pre- 
cast concrete panel wall built in Minnesota in an urban 
area abutting 1-35. Some of the sections are 6-m (20-ft) 
high. Where the barrier faces a local street, the flat wall 
appearance is broken up by variable panel heights, vary- 
ing setbacks, and changes in the texture of the wall sur- 
face. At the backs of residential properties, it permits 
quite attractive landscaping. 

Even wooden walls can be made visually appealing. 
Viinnesota has used a green stain that eventually faded to 
‘he natural wood color, applied vertical battens to intro- 
Juce some variability in texture, and planted trees and 
shrubs to break up the solid appearance. Costs for this 
<ind of treatment, with wall heights ranging between 1.5 
and 5.8 m (5 and 19 ft), are on the order of $328/m 


'$100/ft). 


Selected Readings 


Two FHWA and NCHRP reports have already been men- 
tioned, and several other recent publications merit review. 
One is Transportation Research Circular 175, Highway 
Traffic Noise Prediction Methods, which mainly discusses 
noise models and theory (9). A second is the 1975 World 
Survey of Current Research and Development on Roads 
and Road Transport, prepared by the International Road 
Federation, which contains a summary report by Behrens 
and Barry on European experiences (8). The same report 
has been recently reprinted by FHWA. Third, the Min- 
nesota status report of the Interstate noise abatment pro- 
gram (8) will interest anyone concerned with noise barrier 
design problems. 


Summary 


In the field of noise barriers, the times are changing. Pres- 
sure is increasing to build noise barriers. Funding for them 
is likely to increase. And a published body of experience 
is being developed that will aid designers in effectively 
solving the growing number of problems. Designers can 
benefit not only from better design methods but also 
from the experience of those who have already been 
building barriers. 

Clearly noise barriers will continue to be needed, at 
least until vehicles become quieter, at those locations 
where attenuation in the range of 5 to 20 dB is desired. 
Some current research may lead to further improvements 
in predicting noise impacts and to further improvements 
in cost-effective designs. But the basic tools are here now, 
ready to be picked up. 
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Adrian Clary Honored 


Adrian G. Clary, Engineer of Maintenance on the TRB staff, 
was the 1975 recipient of the Transportation Research 
Board’s Chairman's Award. Making the presentation is 
TRB Executive Director W. N. Carey, Jr. (right). Assistant 
Director for Administration Roy C. Edgerton looks on. 


New Format for 
Transportation Research Records 


When the Transportation Research Records containing 
papers from the Fifty-fifth Annual Meeting in January 
1976 begin to appear later this summer, they will be 
printed ina21.6 x 27.9 cm (8% x 11 in.) 2-column format 


similar in appearance to the Transportation Research 
News. The first of these will be Record 587. Special Re- 
ports will be changed to this format at the same time. 
The new format is expected to produce an overall saving 
of about 10 percent without loss of readability. 


New Rail Committees 


The Transportation Research Board has established 2 
new multimodal committees within Group 1: Commit- 
tee on Surface Freight Transport Regulation (A1B11) 
and Committee on Intermodal Freight Transport 
(A1B12). Many of the existing TRB committees have 
broadened their scope to include rail, air, and water 
modes, reflecting TRB’s expanding interest in nonhigh- 
way transport modes. 

Papers on rail, air, and water transport subjects are 
welcome for the TRB Annual Meeting to be held in 
January 1977. Papers must be submitted for approval 
by August 1976. Details of submission procedures and 
exact dates can be obtained from Jim Seamon, Rail 
Transport Specialist, Transportation Research Board, 
2101 Constitution Avenue, N.W., Washington, D.C. 
20418. 


Highway Law Volumes Published 


The first 2 volumes of a monumental study of highway 
law, recently published by the Transportation Research 
Board, were presented to Norbert Tiemann and Henrik 
Stafseth, chief officials of the Federal Highway Adminis- 
tration and the American Association of State Highway 
and Transportation Officials respectively, the sponsors 
of the National Cooperative Highway Research Program 
under which the study was conducted. 


a 

deral Highway Administrator Norbert Tiemann (center) and 
enrik Stafseth, executive director of the American Association 
State Highway and Transportation Officials (left), are presented 
‘th new highway law volumes by W. N. Carey, Jr., executive di- 
tor of the Transportation Research Board. 


The new publication is intended to fill the void in 
merican legal writing on the subject of highways and 
@ laws relating to them. The 2 volumes already pub- 
shed, and a third now in preparation, describe cases 
paling with highways and provide for the first time a 
saringhouse for analysis and discussion of the rules of 
W pertaining to highways. 

The first 2 volumes deal mainly with problems in the 
=ld of eminent domain, and the third covers contract 
w, environmental law, intergovernmental relations, and 
rt liability of state highway departments and their em- 
iovyees. 

Each volume is in loose-leaf form to allow updating 
nd revision in the future. 


PLANNING AND ADMINISTRATION 


‘oute Selection Is Critical Factor 
1 Design of Rapid Transit Systems 


ames H. Seamon* 


rapid transit system cannot be designed in isolation of 
1e metropolitan area that it is intended to serve. Many 
ymplex and often conflicting factors must be consid- 
-ed and satisfied as nearly as possible in the design. Two 
F the more critical factors are the need to serve, as well 
; possible, the entire metropolitan area and the need to 
ympete with the automobile, that is, to attract riders 
ho have the option of travel by automobile. These yD 
wctors are significant in, and sometimes control, the se- 
ction of routes and the location of stations. 

It is helpful to analyze the metropolitan area in terms 
f the central business district (CBD) distribution require- 
ents, urban and suburban service, and major facilities. 
he ideal rapid transit system will deliver a person within 
alking distance of any CBD destination with no more 
yan one transfer between trains. This implies a station 


Fhe author is a railroad transport specialist on the staff of the 
rransportation Research Board. 


spacing of no more than 0.8 km (0.5 mile); and for most 
CBDs it implies a need for more than 1 or 2 routes, 

In suburban areas, and in the urban area outside the 
CBD, construction costs dictate a lower density of routes 
and fewer stations. More widely spaced stations also im- 
prove average Operating speed and shorten trip time, but 
they require access by other means as well as by walking. 
Thus, bus bays for connecting bus service, automobile 
parking lots, taxi stands, kiss-and-ride areas, and bicycle 
facilities are required at these stations. 

Major facilities, such as airports, railroad and intercity 
bus terminals, sports stadiums, shopping centers, factories 
and large suburban office buildings will generally require 
their own stations or at least some form of connecting 
service, usually shuttle bus service, to the nearest station. 
Shuttle bus service is less suited to sports stadiums and 
office buildings because of their heavy peak volumes. 

In light of the above, it is informative to examine the 
route layouts and station spacings of 2 new rapid transit 
systems: the Bay Area Rapid Transit (BART) system 
and the Washington, D.C., Metro. 

BART (Figure 1) consists of 3 Eastbay routes (Rich- 
mond, Concord, and Fremont) that merge in Oakland, 
run under the bay, through San Francisco, and on to 
Daly City. BART's principal reason for existence is to 
provide service from the 3 Eastbay routes to San Fran- 


cisco, although through service is also run from Richmond 


to Fremont. BART’s configuration was greatly influ- 
enced by the requirement to cross under the bay and by 
the fact that the counties adjacent to San Francisco on 
the north and south chose not to join in the BART Dis- 
trict. Nevertheless, BART’s configuration presents some 
problems, the most serious of which are the following. 


1. Although BART runs under Market Street, the 
principal San Francisco street in the CBD, BART cannot 
provide service to points beyond walking distance from 
Market Street without a transfer to city buses, streetcars, 
trackless trolleys, or cable cars. 

2. Frequency of through service to San Francisco on 
any of the Eastbay routes is limited to one-third the fre- 
quency of service on the San Francisco line, since trains 
from all 3 Eastbay routes must share the same line 
through San Francisco. 

3. A traffic interruption on the San Francisco line 
will disrupt service on all 3 Eastbay routes. 


BART stations are closely spaced along Market Street, 
providing convenient walking access to points on that 
street and nearby streets; the same is true in the smaller 
Oakland CBD. They are more widely spaced on the 
other parts of the system, thus providing high average 
speeds through the urban and suburban areas, but re- 
quiring connecting bus service and parking facilities. 

BART was not intended to be a local transit system. 
That service is provided in San Francisco by Muni (San 
Francisco Municipal Railway) streetcars, buses, cable 
cars, and trackless trolleys and in the Eastbay region by 
AC Transit buses. Muni and AC Transit provide connect- 


15 


Marin Co. 


16 


SAN 


THE BAY AREA RAPID 
\ 7 TRANSIT SYSTEM 


RIGHMOND 


EL CERRITO 


_— 


BERKELEY y. ITTSBURG 
‘ SSA aS 
ORINDA WALNUT S\N 


Miles 


EXISTING 75-MILE BART SYS- 
TEM UNDER STUDY BY BART 
IMPACT PROGRAM 


POSSIBLE BART EXTENSIONS 
UNDER STUDY BY MTC AND 
LOCAL AGENCIES 


AREAS FOR POSSIBLE FU- 
TURE RAPID TRANSIT STUDY 


Figure 1. Bay Area Rapid Transit System. 


Figure 2. Washington, D.C., 
regional rail rapid transit system. 


ing local service to most BART stations. Parking facili- 
ties are provided at most non-CBD stations. BART pro- 
vides direct service to the Oakland Coliseum, but it does 
not serve any other sports facilities, nor does it serve di- 
rectly any airports, railroad terminals, or intercity bus 
terminals. BART's route pattern and station spacing pro- 
vide a service pattern that is similar to that of commuter 
railroads, although BART's CBD distribution is superior 
to that of most commuter railroads. BART's route pat- 
tern is not too unlike that of some of the earlier inter- 
urban trolley systems. All BART routes are in service, 
although they are not yet operating at their full design 
capacity. 

The Washington Metro (Figure 2) consists of essentially 
3 separate through routes that intersect each other in 
the CBD-federal area (CBD-FA). Each of the 3 routes 
Originates in the suburbs, passes through the CBD-FA, 
and terminates in the suburbs. Several of the lines divide 
outside the CBD-FA, providing a total of 9 widely spaced 
terminations in the suburbs. The Metro route configura- 
tion provides several advantages: 


1. The 3 intersecting routes make it possible to go 
directly by subway to almost any point in the CBD-FA 
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with at most 1 transfer from train to train; 

2. Frequency of service on the suburban portions of | 
the system is not restricted by any need to merge traffic } 
in the CBD-FA since each of the 3 routes passes through 
the CBD-FA on its own line; and 

3. A traffic interruption on 1 line in the CBD-FA will) 
not disrupt service on other lines. 


Metro stations in the CBD-FA are closely spaced, and 
this spacing, combined with the 3 intersecting routes, 
provides convenient walking access to most points in the } 
CBD-FA. They are more widely spaced in the urban area 
outside the CBD-FA, and still more widely spaced in the | 
suburbs. 

The Metro system was designed with the intention 
that the existing bus service would be closely integrated 
with the rapid transit system. Subsequently, the transit 
authority has taken over the several bus companies and 
consolidated their operations in the Metrobus Division. 
Connecting local bus service will be provided at some of | 
the urban stations and at most of the suburban stations. | 
Bus bays, parking lots, kiss-and-ride areas, and bicycle 
facilities have been planned as an integral part of the 
overall station plan wherever possible. 


? 
Metro routes will directly serve National Airport, 
) nion Station, the Pentagon, RFK Stadium, the National 
-00, the Smithsonian Institution, George Washington 
niversity and its hospital, and Catholic University. In 
e suburbs, Metro will provide a service somewhat like 
ret of a commuter railroad; in the CBD-FA, the service 
ill be much like that of a traditional rapid transit system. 
At this time, Metro is operating less than 8 km (5 miles) 
f the planned 160-km (100-mile) rail system. 
BART, then, is a commuter system that complements 
\ e local transit systems; Metro, less constrained by geo- 
yraphical and political impediments, will become the 
backbone of an integrated regional transit system. 


OPERATION AND MAINTENANCE 


Most Automobile Commuters Immune 
o Higher Costs, Survey Shows 


wo-thirds of New York area residents who ride to work 
n their cars are not likely to change their habits if higher 
osts—including increases in bridge tolls—are imposed on 
hem, says the Tri-State Regional Planning Commission 
of Connecticut, New Jersey, and New York. 

For Manhattan-bound automobile commuters in par- 
ticular, the imposition of tolls on East River bridges is 
even less likely to cause a change, according to a survey 
of automobile users conducted recently for the commis- 
sion. 

The sample survey of automobile commuters showed 
that their behavior in the event of higher costs or other 
impositions would produce some desire to change modes, 
but most of these would prefer to car pool rather than 
take public transportation. 

Raymond T. Schuler, head of the New York State 
Department of Transportation and chairman of the com- 
mission, said, ‘‘The attitudes reflected in this survey should 
be carefully considered before any precipitous changes in 
policy are undertaken.” Schuler pointed out that the poll 
revealed public preferences on both private and public 
transportation issues. Among other things, survey re- 
spondents reported the following. 


1. Crime is a major deterrent to off-peak bus and sub- 
way use. Respondents reported that an increased pres- 
ence of police on trains and in stations would make them 
feel safer, but rated other crime-reduction techniques as 
less important. 

2. When faced with the dilemma of higher fares or 
cutbacks in transit service, both city and suburban resi- 
dents preferred higher fares. The preference was greater 
in the suburbs than in the city and greater among workers 
than nonworkers. 

3. A metropolitanwide solution to transit finance was 
preferred to increased fares as a way of raising additional 
money. Suburban residents were about equally divided 


on whether additional money should come from transit 
users or everyone in the region; city residents strongly 
favored the regional approach. No clear consensus was 
evident on what fund-raising techniques should be used. 

4. People feel they are already saving fuel by walking 
instead of driving for short trips and driving within the 
88.5-km/h (55-mph) speed limit. The only energy- 
conservation and pollution-reduction measure many re- 
spondents plan to adopt in the future is the purchase of 
fuel-saving automobiles. 


The commission posed this statement to automobile 
commuters: 


Following are some actions that might be taken to encourage 
people to car pool or use public transit to work. Tell me for each 
one if it would probably, might, or would not change your trip 
to work. 

Higher prices for single-occupancy automobiles 

A 30-cent increase in gasoline prices 

Rationing gasoline to 10 gallons per week per car 

Parking restrictions or high parking fees. 


Respondents reported that gasoline rationing would 
induce a bigger shift than the other measures, but that no 
action would cause a probable change to another mode 
of travel among more than one-third of the motorists. 

The entire transportation survey covered principal 
wage earners in 2,000 of the region’s households. The re- 
sults are available in a report, Transportation: The Pub- 
lic Viewpoint, which is available upon request to the 
Commission, One World Trade Center, New York 10048. 


Search for Gas Conservation 


The Transportation Systems Center of the U.S. Depart- 
ment of Transportation is setting up a laboratory to 
study methods to promote conservation of gasoline by 
increasing fuel economy of automobiles. This work, ac- 
cording to James Constantino, TSC director, is an essen- 
tial element of the department's commitment to reduce 
gasoline consumption. 

TSC has awarded a $788,000 contract to Bick-Com 
Corporation of East Boston, Massachusetts, for altera- 
tions to an existing building on its site in Cambridge. 

Two dynamometers, which are apparatus for measur- 
ing energy output of entire vehicles or engines, will be 
housed in the new laboratory. One, a chassis dynamom- 
eter, is basically a roller assembly that imposes a con- 
trolled breaking factor on the drive wheels of a vehicle 
to simulate road load conditions. In this manner, vehicle 
performance can be evaluated under known reproducible 
situations. An engine dynamometer is an accurately con- 
trolled brake that is used to simulate the performance of 
engines, separately or in combination with the transmis- 
sions. 

The new laboratory is expected to be completed early 
next year and the dynamometers, already on order, in- 
stalled shortly thereafter. 
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TSC isa research and development facility of the de- 
partment and conducts programs on a wide variety of 
activities involving all modes of transportation. 


Metric Turning Vehicle Templates 


In 1959 in an article ‘Developing Tools and Techniques 
for Geometric Design of Highways’’, published in High- 
way Research Board Proceedings Volume 38, Jack E. 
Leisch described a set of turning vehicle templates for use 
in the design of channelized intersections and ramp junc- 
tions at interchanges. These templates, which were intro- 
duced as the Interstate Highway Program was getting un- 
derway, have been widely used through the years. 

Recently on projects outside the United States, Leisch 
and his staff have been working on planning and design of 
facilities in which metric measurements are used. In the 
process he has developed and copyrighted a variety of 
templates applicable to the metric system. After the com- 
pletion of the remaining final graphics and reproduction 
on transparencies, a complete set of turning vehicle tem- 
plates, representative of AASHTO design vehicles, will be 
available in metric. When released these can be used by 
those agencies already using the metric system; the tem- 
plates may also be useful as metrication takes place in the 
United States. 

Further information can be obtained from Jack E. 
Leisch Associates, State National Bank Plaza, 1803 Or- 
rington, Suite 1290, Evanston, I!linois 60201. 


Citizen Band Radio Helps 
Users of Baltimore Tunnel 


Motorists using the Baltimore Harbor Tunnel Thruway 
can now have tunnel traffic reports at the turn of their 
CB radio dial. The Harbor Tunnel may be the first U.S. 
toll facility to operate its own citizen band communica- 
tion system. 

“As far as we know, we are the first,’ said E. Donald 
Reilly, Maryland toll facilities administrator. 

Operating on channel 3, the new CB radio provides 
harbor tunnel traffic reports to motorists, handles infor- 
mation requests, and responds to distress calls. The CB 
radio covers an 18-km (11-mile) radius. This should give 
motorists ample time to find out tunnel traffic conditions 
and choose alternative routes. 

Signs informing motorists of the new communication 
service are located along Interstate 95 and on the 
Baltimore-Washington Parkway. The base station radio 
was installed April 1 at a cost of $400 and was operating 
experimentally before signs were placed on major ap- 
proach roads. In addition to road signs, toll facilities per- 
sonnel are distributing flyers at the toll gate, informing 
motorists and truckers of the CB unit. 

If the Harbor Tunnel CB radio is a success, similar 


units may be installed at other Maryland toll facilities. 
The Baltimore Harbor Tunnel was opened to the pub- 
lic in 1957. Between 60,000 and 80,000 motorists use 
the facility daily. 
The Toll Facilities Administration of the Maryland 
Department of Transportation is responsible for opera- 


Bent Caps for Concrete Bridges 


Cost reductions can be made in the construction of con- 
crete box-girder bridges by using design procedures de- 
veloped specifically for integral bent caps instead of the 
traditional column-cap frame design. Savings result from 
the reduction in the amount of reinforcing steel needed. 
This is the primary conclusion contained in NCHRP 
Report 163, Design of Bent Caps for Concrete Box-Girde, 1. 
Bridges, published recently by TRB. The report covers 
research carried out for NCHRP by the Portland Cement 
Association. The project arose from a general belief that 
current bridge design procedures result in overdesigned 
structures containing much more reinforcing steel than 
necessary. Because many similar bridges are being built, 
even a small reduction in the amount of reinforcing steel 
used in each bridge will result in substantial total savings. 
This project is limited to investigation of integral bent 
caps concealed in straight, continuous, reinforced con- 
crete box-girder bridges. The research comprised both 
analytical and experimental phases, with emphasis on | 
the latter. Analytical studies of load distribution through-#} 
out the structures and stress distribution in bent caps 
were conducted on 2 prototype bridges. The experi- 
mental phase included construction of 7 scale models. 
Two of the models, built to one-fifth scale of the proto- 
type bridges, were representative of popular reinforced 
concrete box-girder designs. Testing of these models 
provided information on the distribution of loads in the 
vicinity of integral bent caps. The other 5 models rep- 
resented transverse strips of bridge superstructures parallel} 
to, and including, the bent caps and columns. Column 
flare and the amount and distribution of bent cap re- 
inforcement varied in these models. These tests also pro- 
vided information about critical sections and the effec- ~ 
tive width of bent caps. ES 
The research findings relate primarily to design assump- 
tions rather than to provisions of the specifications, and 
none of the recommendations is in conflict with current 
practice. Asa result, implementation should be relatively 
easy. No changes are recommended in the methods of 
distributing loads to the bent cap. With respect to the 
spreading of reinforcement and the effective flange width, | 
the specifications have no explicit provisions for bent | 
caps; however, the recommendations contained in NCHRP 


| 


peport 163 are slightly more conservative than what 
ight be inferred. The findings with respect to support 
fectiveness and the location of the critical design sec- 
on simply clarify the specifications. 

) Because the findings result from a carefully designed 
d executed experimental program as well as from con- 
mderation of the results of a sophisticated analytical 
udy, they can be considered highly reliable and can be 
sed immediately for improved design methods. 


INDUSTRIAL 


river Tests Father’s Crash Barrier, 
tmerges Unhurt After 80 km/h Crash 


parus would probably have told Mark Walker, ‘‘Don‘t do 
i!" Icarus, as classical buffs will remember, listened to 
jis father Daedelus when the old man told him to glue 
sagle feathers on himself with wax and fly across the 
Kegean sea. Icarus flew too close to the sun, melted the 
vax, and became aviations’s first victim, probably mut- 
Sring imprecations about his father’s engineering abili- 
‘es as he fell out of the sky. 
But Mark Walker had more faith in his father, and with 

happier ending. When Grant Walker, president of Dy- 
amics Research and one of the principal developers of 
ne G-R-E-A-T crash barrier, asked son Mark to be the 
3st driver for an actual on-highway demonstration, Mark 
lid not hesitate. Climbing into a former California high- 
Vay patrol car, he fastened his shoulder harness and ac- 
elerated happily down an unopened section of freeway 
7 the Simi Valley, plowing into the nose of the crash 
arrier at just short of 80 km/h (50 mph). Before an in- 
redulous audience of officials of the California Depart- 
nent of Transportation, industry representatives, firemen 
nd ambulance drivers, he stepped smiling and unhurt 
rom the car after the dust settled, and later drove the 
ar from the scene. 

The G-R-E-A-T crash barrier, which is manufactured 
y Energy Absorption Systems, Inc., is specially designed 
or use in areas where there is no room for wider crash 
ushions. The barrier can fit in spaces as narrow as 60 
m (2 ft), and is designed for installation at the ends of 
ouble-faced guardrails, at butterfly signs, and at the 
nds of concrete median barriers. 

The on-highway demonstration took place in March 
n anewly constructed section of the Simi Valley Free 
yay near Los Angeles. With permission from the Federal 
lighway Administration and California Department of 
ransportation, Energy Absorption Systems engineers 
onstructed the crash barrier at the end of a standard 
oncrete median barrier. The unit was removed and the 
te returned to previous conditions before the freeway 
pened to traffic a few days later. 

Grant Walker developed the G-R-E-A-T system in con- 


junction with the research team of Energy Absorption 
Systems, Inc., headed by Bruce O. Young, vice-president 
for engineering. Mark Walker had driven numerous tests 
at lower speeds in the past, but this was his first 80-km/h 
(50-mph) impact. 

In addition to the head-on impact, Walker also hit the 
side of the barrier with a second automobile, with mini- 
mal damage to the barrier and the car. The system is ef- 
fective for head-on and side impacts at any point along 
the side, for vehicles ranging from 907 to 2041 kg (2,000 
to 4,500 Ib). The system offers superior redirective ac- 
tion; when a vehicle hits the installation at a 15° side 
angle, it exits at a 4° angle. 


1 Photographers from the California 
Department of Transportation and 
industry record the spectacular im- 
pact. 


2 Grant Walker, inventor of the 
G-R-E-A-T crash barrier, with test 
driver and son Mark Walker. 
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1 The moment of truth! The auto- 
mobile is about to strike the crash 
barrier head on. Chains holding the 
unit to the concrete pad allow con- 
trolled movement, and are replaced 
following impact. 


2 An ex-highway patrol car, driven 
by the son of the developer of the 
G-R-E-A-T crash cushion, crashes into 
the front of a test installation on an 
unopened section of California free- 
way at almost 80 km/h. 

3 Driver Mark Walker is unhurt and 
unshaken. The barrier collapsed pro- 
gressively, and was repaired in less 
than an hour by pulling out the over- 
lapping sections and replacing cara- 
board units filled with vermiculite. 


4 New vermiculite units are dropped 
in place after the barrier is restored to 
its original position. 


4 


Even after a head-on impact, the installation can be 
ompletely restored within an hour by 3 persons with a 
ickup truck (as long as the impact speed was within the 
sign criteria) at less than one-fourth of the original 
ost. Approximately 85 percent of the system is said to 
e reusable after a typical high-speed hit. All debris 
used by the impact is contained within the replaceable 
rtridge assembly, reducing the risk of secondary acci- 
ents caused by flying loose parts. 

Apart from restoration after impacts, little regular 
maintenance is needed, although the manufacturers rec- 
ommend inspections at periodic intervals to check for 
unreported collisions. 

The system consists of 3 basic elements: crushable 
cartridges composed of multiple Hi-Dri cells containing 
vermiculite to absorb the energy of the impact; diaphragm 
panels, which help to limit lateral movement during side 
impacts and gently redirect the vehicle; and thrie-beam 
side panels, which telescope when the crash cushion is hit 
head-on and also help to redirect side-impacting vehicles. 
_ Systems are available in widths of 61, 76, and 91 cm 
(2, 2%, and 3 ft). Length can vary from 4.6 m (14 ft 9 
in.), suitable for impacts of up to 72 km/h (45 mph) to 
10 m (32 ft 9 in.)., suitable for speeds up to 113 km/h 
(70 mph). Head-on impact energy-absorption efficiency 
‘is claimed to be 75 percent by the manufacturers, who 
can supply further information. Address is Energy Ab- 
sorption Systems, Inc., One IBM Plaza, Chicago 60611. 
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Cars, Cameras, and Transit! 
Swedish City Is Leader in Streetcar System 


Inhabitants of Gothenburg, Sweden, have good reason to 
be proud of their city. Volvo automobiles, famous the 
world over, are manufacturered there. Hasselblad cam- 
eras, also made in Gothenburg, have traveled even farther, 
going to the surface of the moon with the U.S. astronauts. 
But the pleasures of living in Gothenburg have been en- 
hanced by another less publicized program that has 
earned the city the reputation of being a leader in transit 
planning. A comprehensive, progressive system of auto- 
mobile restraint in the center city, coupled with one of 
the best light rail transit systems in Europe, has reduced 
traffic jams in the central business district and facilitated 
commuting to the new suburbs that have sprung up around 
Gothenburg in the last 25 years. 


Gotaplatsen, the cultural center of 
Gothenburg with the statue of the 
sea god Poseidon created by the 
famous Swedish sculptor Carl Milles. 
In front of the statue is the parade 
street of Gothenburg, Avenyen. 


1 The temporary terminus at Storas 
of high-speed, light-rail route 8, with 
feeder bus route terminal. The route 
will be extended an additional 1.6 km 
in 1978 to a new terminus, Angered. 


2 Gothenburg was largely planned 
and built by the Dutch in the seven- 
teenth century, and according to 
Dutch custom there are many canals 
intersecting the central business dis- 
trict, the old core of the city. 


3 Lovgardet is a residential suburb 
served by feeder bus to and from the 
rapid transit terminus at Storas. 
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Although Gothenburg is not old as European cities go, 
cords show that previous settlements occupied the nat- 
ral harbor site at the mouth of the Gota River as far 
ack as the early Middle Ages. Among the first settlers 

the present city were Dutch merchants and artisans 
ho planned the town and modeled it after a typical 
utch city, with canals and fortifications. Most of the 

nals that ran down the center of the city streets have 
ow been filled in, creating wide spacious arteries that 

ntrast sharply with the narrow, winding streets gener- 
lly found in contemporary European towns. 

Gothenburg, with its fine natural harbor, is one of the 
rgest ship-building centers in the world as well as the 
rgest port in Scandinavia. Heavy industries include the 
uge Swedish Ball Bearing Company, which runs its 
orldwide operations from Gothenburg. 

Gothenburg’s public transport started in 1879 with 
orse trams, which were replaced by electric trams in 
902. During the years when many cities were scrapping 

eir tram systems and replacing them with buses, 
sothenburg maintained, developed, and expanded its 
ram operation. Today the city is acknowledged to have 
ne of the most technically advanced light rail rapid 
ransit systems in the world. 

Although Gothenburg also has an extensive bus and 
erry system, two-thirds of all commuters use the tram 
vystem. By the end of the decade, 88 percent of the light 
all transit system will operate on reserved tracks. 

Development of the light rail rapid transit network 
was at its height between the early 1950s and the early 
970s. In 1971 the Swedish national government intro- 
juced restrictions on industrial development in the area, 
-ausing a decline in population. Housing construction in 
ne city has been radically reduced and structured differ- 
ntly, from large areas with massive apartment buildings 
© smaller areas with terrace houses or individual homes, 
hus limiting the need to expand the tram system. 

During the 1960s Gothenburg officials studied the 
sossibilities of constructing a metro system similar to 
stockholm’s, but the idea was rejected in 1972 and they 
tecided that for the time being the present tram system 
hould be retained and upgraded, physically as well as 
yperationally. 

A comprehensive study in Gothenburg showed that 
O percent of the running time of the trams was spent in 
lowing down or standing at red traffic signals. As a re- 
ult, officials from the Gothenburg Transit Authority, 
he city planning office, the street department, and a 
wedish signal manufacturing firm developed anew type of 
riority signal operated by a mini computer in the signal. 
he approaching tram actuates the signal by announcing 
ts arrival and demanding priority. A flashing light on 
op of the signal lets the tram driver know that the signal 
vill change to green before the tram gets there, and he or 
he can drive confidently into the red light at full speed. 
he phasing program is designed to alter to the public 
ransport signal cycle in the shortest possible time after 
ctuation. However, the intersecting traffic that has been 
alted by this procedure is compensated in the next 


phase unless there is an additional request for tram prior- 
ity. The number of consecutive requests to be granted 
priority is determined individually at each intersection 
based on local conditions, 

All new signal installations are automatically equipped 
with this system, and 40 earlier signals have been retro- 
fitted. Waiting time has been cut from 10 to 3 percent. 
Actuation is relatively simple, either by a switch on the 
overhead wire or an induction coil between the rails, and 
it can be applied even in the case of a lane being jointly 
used by trams and automobiles. Work has recently 


The terminus at Storas, where trams 
emerge from a 2-km rock tunnel. A 
3-car unit is shown here. 


started to develop a similar priority system for buses ap- 
proaching traffic signals. 

Bus operation as part of the public transport network 
operated by the Gothenburg Transit Authority started 
more than 50 years ago, generally serving areas not 
covered by trams. During World War ||, when gas and oil 
were unavailable, the buses were equipped with wood 
furnaces producing gas, and the few remaining bus routes 
were shortened and operated as feeder routes to the tram 
system, a program that was maintained after the war. 

In 1973 the Gothenburg city council appropriated 
special funds to test express bus operation to reduce travel 
time. The express bus network was superimposed on the 
existing network, combining large residential sections with 
direct routes to the large industrial areas, bypassing the 
city center. As a result of the successful express bus op- 
eration, the entire bus network is in the process of being 
reorganized into 3 types of routes: express bus routes, 
cross town bus routes, and feeder bus routes. 

Around 100 million passengers are carried annually 
by public transport in the Gothenburg region. The 
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1 A transit bus makes its way into one of Gothenburg’s 5 zones, 
while private automobiles turn right on their way to one of the 
city’s parking garages. Taxicabs are also prohibited from crossing 
from one zone to another. 


2 Apedestrian mall, Kungsgatan, in the central business district. 


Gothenburg Transit Authority carried almost 90 percent 
of these passengers on 10 tram routes, 55 bus routes, and 
1 ferry route. 

More than 300 trams operate on the 10 routes that 
cover almost 150 km. Approximately 200 of the trams 
are designed for multiple operation; as many as 4 trams 
can be coupled into 1 unit. 

These modern trams are equipped with automatic 
ticket canceling machines, operated by the passengers. 
Introduction of these machines has reduced the number 
of transit staff in a unit of 2 trams from 3 (driver and 2 
conductors) to 2 (driver with machine and conductor 
with machine). In 1979 this will be further reduced, 
when the conductor is eliminated from the second tram. 


All 700 vehicles operated by the Gothenburg Transit 
Authority are equipped with 2-way radio communicationiy, 

Says Curt Elmberg, director of planning for the : 
Gothenburg Transit Authority, ‘Early in the process of tt 
improving the working conditions of the public transport c 
system, it was felt that physical and operational improve-W 
ments were not sufficient to compete with the private 
automobile movement with respect to speed and con- 
venience. More drastic measures had to be implemented. 
City officials and politicians became more and more 
alarmed by the ineffectiveness of the public transport 
system although large sums were invested in private trans 
port. The weakest link of the chain was the condition of 
the core area of the city where the environmental impact 
of the situation became an issue.” 

In 1969 a small commission of city officials examined 
proposals to improve the environment for people living, 
working, and walking in the central business area and to 
improve the speed and regularity of the public transit sys 
tem there. Two schemes were discussed: permanent 
abolition of private automobiles and permanent restric- 
tion in the freedom of vehicular movement toward and 
within the area. Because of legal aspects, the second op- 
tion was selected, and the commission subsequently pro- 
posed that the central business district should be divided 
into compartments or zones. Direct contact between 
zones by automobile should be eliminated, and automo- 
biles wishing to move into another zone could do so only 
at a limited number of access points on a ring road en- 
compassing the central city. 

The plan was implemented on August 18, 1970, when # 
the central business district was divided into 5 zones. The}} 
boundary could not be crossed except by public transpor®! 
and emergency vehicles. Whenever the boundary line be- 
tween zones divided the direction of a public transport 
route, reserved lanes for buses or trams were introduced 
and delineated. 

Temporary concrete barriers that originally blocked 
access routes have now been removed and the areas rede- 
signed, giving the appearance of a neat, permanent struc- 
ture. An interim study conducted after 5 years showed 
that automobile volume within the area was reduced by 
as much as 70 percent, air pollution is significantly re- 
duced, noise level is cut in half, and accidents decreased 
after the redesign of pedestrian crossings. The speed and 
regularity of public transport have been greatly improved. 

The successful operation and implementation of the 
pilot scheme have now resulted in a traffic plan for the 
entire central area of Gothenburg, 6 times larger than the 
existing controlled district. Traffic will be abolished * 
within these compartments, and existing streets will be 
used as ring routes encompassing each area. Corridors fort 
public transportation will be reserved within each com- 
partment, and in the boundary areas surrounding them. 

Planning director Elmberg estimates that 17,000 exist- 
ing parking speces will be eliminated in the core area and 
will be replaced by 20,000 new spaces farther from the _| 


center, making a total of 42,000 parking spaces within 
the city. 


Lawyer's Stock in Trade 
Is Research, Says 
PennDOT’s Robert W. Cunliffe 
| 


“Abraham Lincoln is often quoted by lawyers for the 
joroposition that ‘a lawyer’s advice is his stock in trade.’ 
A true statement; but of equal importance is the fact that 
sa lawyer's stock in trade will not be of much value unless 
his advice is based on a thorough knowledge of the law, 
Knowledge that can only be attained through research.” 

Robert W. Cunliffe, deputy attorney general and chief 
counsel for transportation for the Pennsylvania Depart- 
ment of Transportation, has an intensive stock in trade, 
and widespread responsibilities. He acts as legal advisor 
to the secretary of transportation and other officers and 
employees of the department in official legal matters. He 
also represents the department in all legal proceedings in 
state and federal court and before state and federal ad- 
ministrative and regulatory agencies. 

Cunliffe is a native of Philadelphia. He graduated from 
Muhlenberg College in 1954 and received his law degree 
from Temple University in 1957. He served in the U.S. 
Army Military Police Corps from 1951 until 1953. 

He went to work for the commonwealth of Pennsy|- 
vania in 1958 asa trial attorney, becoming chief right-of- 
way attorney in 1960 and assistant chief counsel of the 
highway department in 1969. He was named chief coun- 
sel for transportation in 1970. 

Cunliffe has earned a distinguished reputation in the 
field of transportation law, and is active in Transportation 
Research Board affairs. He serves on the TRB Committee 
on Contract Law and Committe on Transportation Law, 
is currently the vice chairman of the Legal Resources 
Group Council, and is a member of the Division B Steer- 
ing Committee. He also serves on the Special Legal Proj- 
ects Committee of the National Cooperative Highway 
Research Program. In addition, he is prominent in the 
American Association of State Highway and Transporta- 
tion Officials, the Pennsylvania Bar Association, and the 
Airport Operators Council International and is a member 
of the Advisory Committees on Eminent Domain Law 


Profiles 


and Sovereign Immunity of the Joint State Government 
Commission of the General Assembly of Pennsylvania. 

Says Cunliffe, ‘’l try to impress young lawyers who 
come to work on our staff with the importance of re- 
search not only in writing briefs, opinions, and legal 
memoranda but also in preparing a case for trial. Research 
of facts, as well as law, will often determine the outcome 
of a trial after all the theatrics are stripped away by the 
Judge’s charge to the jury and their application of the 
principles of law to the facts.”’ 

“When | was assigned to the law staff of the Pennsyl- 
vania Department of Highways by the Attorney General 
in 1958, | found that a number of lawyers in the newly 
created Right-of-Way Section were busy at research—not 
the usual type of research for lawyers, but briefing every 
reported condemnation case ever decided by the courts 
of Pennsylvania. These cases, which dated back to 1821, 
were then indexed and placed in a compilation to be used 
as a ready reference.”’ 

“This research was necessitated by the dearth of texts 
in the field of condemnation law and the fact that most 
law schools did not (and most still do not) have a course 
in this area of the law. Each lawyer simply taught him- 
self the law of eminent domain through his own research 
and by trying cases."’ 

“When | later became assistant chief counsel and got 
involved in other areas of highway law, | found things 
were not much better insofar as research and publications 
were concerned. For instance, | could find only one 
book that dealt with public contract law at the state 
level. And in some areas of highway law, such as railroad 
grade crossing rights, duties, and liabilities, | could not 
even find a paper on the subject.” 

“The Transportation Research Board has just recently 
released the first 2 volumes on its treatise on highway 
law. | am proud to be a member of the Special Projects 
Committee that guided the research for this publication. 
It is going to prove invaluable to those who deal in any 
way with highway matters. But we cannot let up on our 
research because we solved the problem our highway 
lawyers were encountering in 1958 and beyond. We must 
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continue not only to update the publication but (to quote 
from U.S. v. Dubilier) to ‘endeavor to discover, to develop, 
and to verify knowledge.’ ”’ 


Best Bridge ls One Nobody Notices, 
Says Bethlehem Steel’s Ivan Viest 


lvan Viest believes that, when it comes to bridges, it is 
best to hide your light under a bushel. “Bridge engi- 
neers,’ says Viest, ‘are beginning to realize that the best 
bridge is the one nobody notices. As long as you have 
the money for construction you can cross most anything 
with a bridge. But the important thing is to serve the 
transportation system as a whole, and the less the indi- 
vidual element is noticed, so much the better.”’ 

This is a seemingly contradictory statement from a 
man who is currently assistant manager in the Sales Engi- 
neering Department of Bethlehem Steel, Inc., and who 
has done as much to promote research into bridge design 
and performance as any one in the United States. 

Until the AASHO Road Test, according to Viest, there 
was little organized bridge research at the national level. 
Following the AASHO Road Test the Committee on 
Bridges within the Transportation Research Board formed 
a number of subcommittees to look into the various prob- 
lems brought to light during the test, and modern bridge 
research got under way. 

“Now the problem of communication between the 
practitioner, the designer, and the researcher is stil! with 
us,’ says Viest. “This is particularly true since state high- 
way departments have financial problems and fewer staff 


members can go to the Transportation Research Board 
meetings.” 

With typical enthusiasm, Viest is trying to counter 
this problem as one of the organizers of a bridge engi- 
neering conference to be held under the sponsorship of 
TRB in 1978. He approaches this with the vigor that he 
has demonstrated since joining the American research 
community 30 years ago. 

Ivan Viest was born in Bratislava, Czechoslovakia, and 
attended Slovak Technical University, where he was 
awarded a civil engineering degree with highest honors. 
During his studies he conducted laboratory research in 
the design of steel structures. Coming to the United 
States in 1947, he received his master’s degree at Georgia 
Institute of Technology in 1948; he then moved to the 
University of Illinois for 3 years. He received his PhD in 
engineering (structures and mechanics) in 1951 and con- 
tinued to serve on the faculty, becoming research associ- 
ate professor before leaving IIlinois in 1957 to join the 
staff of the then-Highway Research Board on the AASHO 
Road Test. As bridge research engineer, he organized and 
directed the bridge research branch concerned with an 
experimental investigation of highway bridges in steel, 
reinforced concrete, and prestressed concrete. 

His AASHO Road Test experience stood him in good 
stead when he joined the Bethlehem Steel Corporation in 
Bethlehem, Pennsylvania, as a structural engineer in 1961. 
He was rapidly promoted to senior structural consultant, 
with responsibility for all advanced engineering activi- 
ties, and later became assistant manager in the Sales En- 
gineering Division, the position he now holds. He is re- 
sponsible for market development activities in general 
products industries (including automotive, consumer dur- 
ables, and machinery industries), for market development 
of new products, advanced engineering, contacts between 
sales, engineering, and research departments, and for pro- 
fessional society participation. 

In addition to his duties with Bethlehem Steel, Viest 
finds time for active participation in professional and 
technical societies. He isa member of 15 such societies, 
including the Transportation Research Board, where he 
serves as representative of Bethlehem Steel, and the 
American Society of Civil Engineers, of which he is a 
fellow and a former vice president. He is also the U.S. 
representative on the Permanent Committee of the Inter- 
national Association for Bridge and Structural Engineer- 
ing. 

Viest isa member of several TRB and NCHRP com- 
mittees and panels. He has been honored by a number ef 
academic and professional societies for his technical and 
professional contributions to the industry and is the 
author of more than 100 technical papers and discussions 
on various aspects of research and design of steel and con- 
crete structures. 

He was a member of inspection teams evaluating struc- 
tural damage caused by earthquakes in Skopje, Jugoslavia; 
Anchorage, Alaska; Caracas, Venezuela; and San Fernando, 
California. 


Viest became a naturalized American citizen in 1955. 


SONFERENCE TO EXPLORE USE OF 
5B RADIO FOR MOTORIST AID 


The TRB Committee on Communications and Committee 
on Motorist Services are preparing a Conference on Use 

of Citizen Band Radio for Motorist Aid to be held at the 
famada Inn, Lanham, Maryland, October 18-19, 1976. 
The purpose is to facilitate the exchange of information 
among motorists, state and local police agencies, traffic 
2ngineers, Communications specialists, and CB radio users. 
[he current state of the art in applying citizen band 

‘adio to motorist aid and highway safety will be explored, 
ncluding monitoring programs and aid-response capabili- 
‘ies. The present and future role of CB radio and other 
n-vehicular communications systems as elements of 
notorist aid systems will be discussed. A registration fee 
vill be required, and advance registration is highly rec- 
ymmended. Additional details may be obtained from 

<. B. Johns, Engineer of Traffic and Operations, Trans- 
yortation Research Board, 2101 Constitution Avenue, 
.W., Washington, D.C. 20418, telephone 202-389-6640. 


3EHAVIORAL TRAVEL MODELING 
S THEME OF AUSTRALIAN MEETING 


-ollowing on 2 successful workshop-format conferences 
eld in the United States in 1973 (Maine) and 1975 
North Carolina), a Third International Conference on 


sehavioral Travel Modeling will be held in South Australia, 


ochaired by D. A. Hensher (Australia) and P. R. Stopher 
United States). Dates are April 2-9,1977. The aim of 


Meetings 


the conference in Tanunda, near Adelaide, is to foster 
cooperation and understanding in the application of re- 
search methods with particular emphasis on the relevance 
of behavioral tools in assisting in identification of policy 
directions. During the 5 days of discussion, 150 persons 
will participate in 10 workshop on the following topics: 


1. New approaches to understanding traveler be- 
havior; 
2. Equilibrium modeling; 
3. Theoretical developments in disaggregate demand 
modeling; 
4. Urban goods movement; 
5. Market segmentation; 
6. Relevance of behavior modeling to investigations 
of accessibility, mobility, and need; 
7. Relation of behavior, attitudes, and attitudinal 
measurement; 
8. Relation of behavioral modeling, evaluation, pre- 
diction, and forecasting; 
9. Relevance of behavioral models in policy formu- 
lation; and 
10. Relevance of behavioral models in the assessment 


of the social and environmental impact of transport invest- 


ment. 


Twenty resource papers will be prepared and published. 


The conference will be by invitation only, but persons 
who are interested in attending and who have not re- 
ceived an invitation are invited to correspond with D. A. 
Hensher (Commonwealth Bureau of Roads, Box 372F, 
Melbourne, Victoria, Australia), indicating their likely 
contribution. 
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ENERGY CONSTRAINTS 
ON TRANSIT SYSTEMS 


The Third National Conference on the Effects of Energy 
Constraints on Transportation will be held at Union Col- 
lege, Schenectady, New York, August 2-6, 1976. 

This course is designed for engineers, scientists, re- 
searchers, government officials, educators, and transpor- 
tation planners involved in energy, transportation, and 
related areas. Distinguished lecturers in the transporta- 
tion and energy field will discuss the current state of the 
art, new energy strategies, and the impact of several policy 
decisions on present and future energy demand. 

Some of the topics discussed will include modal energy 
comparisons for intracity and intercity people and goods 
movement; strategies for energy conservation, including 
car pools, energy efficient modes of transportation, be- 
havioral changes, modal shifts, reduced speed, and meth- 
ods of moving intercity freight; study of effects of various 
urban patterns on personal travel needs; study of innova- 
tive technological modes of transportation; environmental, 
energy, and transportation interfaces; alternative fuels for 
transportation; impact of federal policies on modal choice 
and energy consumption; and long-range planning under 
energy constraints. 

Lecturers will include Donald Klokkenga, Cummins 
Engine Company; John Hopkins, Transportation Systems 
Center, U.S. Department of Transportation; H. Dillon 
Winship, Georgia Highway Express; Jerome Hinkle, 
Energy Resource and Development Administration; John 
Hemphill, Federal Energy Administration; Michael Miller, 
Boeing Company; Paul Roberts, Massachusetts Institute 
of Technology; Ram K. Mittal, Union College; and others 
selected from appropriate private organizations and fed- 
eral agencies. 

The fee for the course is $350. Further information 
can be obtained from Graduate Studies and Continuing 
Education, Technical Institute Program, Wells House, 

1 Union Avenue, Union College, Schenectady, New York 
12308. 


TRB CONFERENCE SCHEDULED 
ON TRANSPORTATION 
SYSTEMS MANAGEMENT 


The Transportation Research Board, at the request of the 
Urban Mass Transportation Administration and Federal 
Highway Administration, will sponsor a Conference on 
Transportation Systems Management, November 7-10, 
1976, in Minneapolis. 

TRB has appointed an advisory committee to develop 
the conference structure and format. Cochairmen are 
Thomas Deen, Alan Voorhees and Associates, and David 
W. Gwynn, New Jersey Department of Transportation. 
Members of the advisory committee include Alan A. 
Altshuler, Massachusetts Institute of Technology; Phillip 
Braum, American Public Transit Association; Robert /\. 


Burco, Oregon Department of Transportation; Lawrence 
N. Dallam, Minneapolis-St. Paul Metropolitan Council; — 
G. J. Fielding, University of California, Irvine; Paul Foste 
Boston Office of Traffic and Parking; Albert A. Grant, — 
Metropolitan Washington Council of Governments; Jack 
Hidinger, U.S. Environmental Protection Agency, J. R. 
Jamieson, Twin Cities Area Metropolitan Transit Com- — 
mission; Harvey Joyner, Barton-Aschman Associates; 
James H. Kell, JHK and Associates; Douglas Kelm, Twin 
Cities Area Metropolitan Transit Commission; Edward A 
Mueller, Jacksonville Transportation Authority; Tibor F. 
Nagey, General Motors Transportation Systems Division; 
Carlton C. Robinson, Highway Users Federation; Sandra 
Rosenbloom, University of Texas at Austin; Anthony 
Sloan, Southeastern Pennsylvania Transportation Author 
ity; Charles Sweet, California Department of Transporta- 
tion; Douglas Wright, Portland Planning Department. 
Serving in liaison capacity from the Federal Government i 
are Milton L. Brooks and Ronald Fisher from UMTA andig 
Kevin Heanue, Donald Morin, Chester Phillips, Dan 
Rosen, and W. W. Wolman from FHWA. 

The major objective of the conference regarding TSM 
is to disseminate to the widest audience possible the cur- 
rent understanding of transportation systems manageme 
and its relation to the transportation planning and 
decision-making process. The advisory committee has 
developed the following structure on which the final pro-§ 
gram will be based. 


1. Opening session on issues, problems, and overall 
importance of transportation systems management. 

2. Case studies of regional transportation plans havin 
a strong transportation systems management approach 
and the planning process from which the regional plans 
were formulated. The case studies will show how the 
regional plan responds to regional goals and policies of a 
nontransportation nature and to the extent possible will 
address institutional issues, roles and problems encount- | 
ered in the planning process, and those anticipated in the | 
implementation of the plan. 

3. Workshops to provide participants the opportunity 
for greater discussion on problems of interagency coordi- | 
nation necessary to make the process work. 

4. Sesions on elements of transportation systems 
management, its evaluation and its implementation. 


A final program giving further details will soon be 
available. Further details may be obtained from Marilou 
Damon, Transportation Research Board, 2101 Constiter- 
tion Avenue, N.W., Washington, D.C. 20418, telephone 
202-389-6335. 


APWA CONGRESS SET 
FOR LAS VEGAS 


“Learning from the Past—Planning for the Future” is the | 
theme of the Bicentennial edition of the International 


blic Works Congress and Equipment Show, sponsored 
‘the 16,800-member American Public Works Association 
>WA), September 25-30, 1976, in Las Vegas. Attending 
ill be municipal public works and administrative offi- 

als, mayors, councilmembers, and engineering and man- 
lement consultants. 

A special attraction highlighting the theme and saluting 
merica’s Bicentennial will be a ‘‘historical showcase’’ 
cated at the Las Vegas Convention Center, scene of 
ie huge equipment show. Sponsored by the Public 
orks Historical Society, this showcase will feature ac- 
al equipment used in the public works field in bygone 
Ys as well as a gallery of photographs. 

The equipment show will feature displays by leading 
anufacturers of the latest equipment used in the public 
orks field. Service organizations will also have exhibits. 
The keynote address will be delivered Monday morn- 
4g, September 27, and will be followed by the APWA 
dsiness meeting. That afternoon, the first series of busi- 
Ss meetings and concurrent technical sessions for 
PWA's institutes, councils, and committees will begin. 
hese include Institute for Equipment Services, Institute 
r Municipal Engineering, Institute for Solid Wastes, In- 
‘tute for Transportation, Institute for Water Resources, 
stitute for Buildings and Grounds, Committee on Ad- 
inistrative Management, and Utility Location and Coor- 
ination Council. The Public Works Historical Society is 
heduling its second annual meeting during the congress. 

Information about preregistration and housing may be 
ibtained from the American Public Works Association, 
313 East Sixtieth Street, Chicago, 60637. 


VORLD CONFERENCE ON 
‘-RANSPORT RESEARCH 


,n International Conference on Transport Decisions in 
4 Age of Uncertainty will be held at Rotterdam, The 
letherlands, April 26-28, 1977. 

The conference is being organized by an international 
roup of experts, each closely associated with transport 
asearch, who think it useful to bring together those en- 
aged throughout the world in all aspects of research on 
ansport problems and those concerned with formulat- 
1g and implementing transport policy decisions. The 
letherlands government will be host to the conference. 

The conference will be worldwide covering both devel- 
ped and developing areas; multimodal, covering all 
10des for both passengers and freight; multisectoral, pre- 
2nting the views of all sectors; and multidisciplinary, In- 
luding the perspectives of various disciplines. 

The conference continues the tradition, which was 
stablished with the earlier conferences in this series at 
ruges, Belgium, in 1973 and at Paris jn 1975, of relating 
search advances to policy applications. The conference 
Inguages will be English and French. The proceedings 
f the conference will be published. 

Contributed papers are invited and will be reviewed 


by a technical committee. A summary (1,500 words) of 
each paper in triplicate should be submitted by October 
1, 1976, to the address below. 

Authors will be notified whether their proposed papers 
have been accepted by January 15, 1977. The completed 
text of accepted papers will be due by March 1, 1977. 

Further information may be obtained from H. J. 
Noortman, Director of the Netherlands Institute of Trans- 
port, 35 Treubstraat, Rijswijk (ZH), The Netherlands. 


SYMPOSIUM ON FREIGHT PIPELINE 
TO BE HELD IN WASHINGTON, D.C. 


Under the sponsorship of the U.S. Department of Trans- 
portation, the Department of Civil and Urban Engineer- 
ing of the University of Pennsylvania will conduct an 
International Symposium on Freight Pipeline in Washing- 
ton, D.C., on December 6-7, 1976. 

A goal of the symposium is to provide a forum for ex- 
perts in the field of freight pipeline technology to discuss 
their recent works, to assess the state of the art, and to 
explore courses of future developments. Another goal of 
the symposium is to provide a convenient forum for 
freight transportation planners (government-university- 
industry) to interact with freight pipeline technical ex- 
perts and to exchange information. A third goal is to 
provide a forum for planners and technologists to ex- 
plore the future of technological developments in freight 
pipeline and its most likely applications. 

A number of international experts have been invited 
to present papers on various aspects of this subject includ- 
ing topics on slurry pipeline, pneumatic pipeline, and 
capsule pipeline. Those who are interested in presenting 
papers to the symposium are invited to send a 1-page ab- 
stract to Iraj Zandi, Department of Civil and Urban En- 
gineering, University of Pennsylvania, Room 113A Towne 
Building, Philadelphia, 19174, before August 1, 1976. 

The selection committee will advise the prospective 
authors of the disposition of their papers by August 15, 
1976. The papers offered for presentation must be orig- 
inal and suitable for publication in the proceedings. 
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Paratransit: * 
Options and Alternatives 


CAL REPORT 164 ‘i 
|ANSPONTATION RESEARCH BOARD, MATIONAL ACADEMY OF sctEfces 


-PARATRANSIT 


Paratransit. Special Report 164. Sandra Rosenbloom, 
Editor. Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 232 pp. 
$12.00. 


The U.S. Department of Transportation, and the Urban 
Mass Transportation Administration in particular, should 
be increasingly involved in exploring, financing, and en- 
couraging alternatives to conventional public transit 
modes. These alternatives come under the broad heading 
of paratransit, and include car pooling, subscription bus 
services, car rental services, taxis, dial-a-ride systems, and 
jitneys. 

This major conclusion is contained in Special Report 
164, Paratransit, which represents the proceedings of a 
conference conducted by the Transportation Research 
Board November 9-12, 1975, and sponsored by the Urban 
Mass Transportation Administration. UMTA and FHWA 
have recently received statutory authority to enter new 
and different transportation functions in new and differ- 
ent ways. In line with this authority and other develop- 
ments, UMTA has established a policy of encouraging 
innovative public transportation services in general and 
paratransit services in particular. These agencies are seek- 
ing answers to questions that will permit both the de- 
velopment of supportive public policies and the immedi- 


ate implementation of actual paratransit applications. 
The conference, therefore, was designed to build on exist 
ing basic knowledge in the paratransit field in order to 
address problems in the implementation and application 
of promising techniques within these major functional 
areas commonly thought to be relevant to paratransit 
application. 


follows: 


1. Increased use of high-occupancy modes such as car 
pools, subscription buses, and jitneys for high-density 
home-to-work travel, especially when used to supplement 
conventional transit in rush hours; 

2. Increased paratransit feeder services designed to 
collect and distribute transit passengers in areas of low- 
demand density, thereby improving the coverage and 
levels of service of both paratransit and public transit; 

3. Well-regulated paratransit services, particularly 
taxis, demand-responsive buses, and jitneys, used to serve 
short business and shopping trips within business and 
commercial districts, thus improving mobility within 
these areas; and 

4. Increased use of a mix of paratransit services for 
low-density suburban and nonurbanized areas without 
conventional public transit. 


The conference was organized into 6 workshops, and 
one or more resource papers were commissioned for egch 
workshop. Four papers were also commissioned for an 
opening plenary session covering latest state-of-the-art 
developments. The closing plenary session was designed 


for presentation of the findings of the workshops and for 


open discussion. 

Special Report 164 presents the overall findings and 
recommendations of the conference, all commissioned 
papers, workshop reports, conference summary, and the 


general discussion of the workshop reports and confer- 
ence summary. 


‘ 
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lew Approach to 
senger Transportation 


Passenger Transportation. Martin T. Farris and Forest E. 
Harding. Prentice-Hall, Inc., Englewood Cliffs, New Jersey. 
290 pp. $12.95. 


issenger transportation, according to the authors of this 
Ww book, is basically a series of interrelated systems— 
hysical, economic, pricing, and regulatory. Out of these 
stems flows a series of interrelated problems—a market- 
problem, an urban problem, an ecological problem, a 
Olicy-making problem, and the problem of managing 
ange. Accordingly, the book deals with passenger 
ansportation in a framework of systems and problems. 
A second innovation of this project is the adoption of 
functional framework. Instead of considering the move- 
nt of people from a modal viewpoint (for example, 
ir transportation of highway systems) and instead of 
nsidering transportation from a spatial view (for exam- 
le, urban transportation or regional planning), the authors 
onsider it from the point of view of the function pro- 
juced: passenger transportation. 
_ The book is intended for use as a text to set the tone 
nd set the approach to passenger transportation as a 
sparate subject. It can also be used as a supplemental 
3source in the many courses that consider passenger 
ransportation primarily from an engineering, geographi- 
al, or planning viewpoint. 

Chapters are included on economic and physical sys- 
3ms, pricing systems, regulatory systems, marketing of 
assenger transportation services, urban transportation, 
dcial benefits and social costs, policy problems, and 
Managing change and the future. 


roperties and Testing 
f Aggregates 


Concrete Technology. Third Edition. Volume 3. D. F. 
Orchard. Halsted Press. A Division of John Wiley and 
Sons, Inc., 605 Third Avenue, New York 10016. 282 pp. 


$32.50. 


he subject of the properties and testing of aggregates 
as become so important that the publishers of Volume 
‘of Concrete Technology have separated it from other 
reas of concrete literature, publishing it as a one-subject 
olume. . 
Says the book, ‘The best test of an aggregate Is previ- 
us experience but in many cases there will be no previ- 
us history of a stone’s performance in use. There have 


been a number of expensive failures occasioned by lack 
of proper testing of aggregates before use; many struc- 
tures have had to be demolished and rebuilt, an expense 
which would have been saved by proper investigation of 
aggregate suitability.”’ 

The testing practice and other information given in 
this volume are of worldwide application. The many 
variations of tests adopted in all countries could not pos- 
sibly be included, but the most important tests have been. 
The authors emphasize the effect of secondary mineral 
concrete on the durability of a stone and spell out the 
sensitivity of the various tests to this, and to the way it is 
manifested in their results. 

Topics covered in the book are types of rocks; rock 
forming minerals; production of aggregate; basic physical 
properties of rocks; petrographic examination, grading, 
shape, and texture of aggregates; harmful constituents, 
thermal properties, and moisture content; strength and 
other tests for aggregates; interrelation of aggregate prop- 
erties; aggregate properties that affect the adhesion of 
bitumen; durability of rock; use of X-ray diffractometry 
for judging the durability of rock; thermal analysis; arbi- 
trary tests for durability of rock; and performance of 
rocks in practice and its relation to mineralogical com- 
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TRB Revises Traffic 
Flow Theory 


Daniel L. Gerlough and Matthew J. Huber. Special Report 
165, Traffic Flow Theory. Transportation Research Board, 
2101 Constitution Avenue, N.W., Washington, D.C. 20418. 
222 pp. $20.00. 


With about 110 million registered vehicles in the United 
States, and with this number expected to increase, street 
and highway traffic will continue to be an important so- 
cial and economic problem. Accident rates continue at 
high levels. Although there is a growing interest in public 
transit systems, the automobile may be expected to con- 
tinue as the dominant form of urban transportation for 
many years to come, largely due to the high number of 
people who live in one suburb and work in another. 
Therefore, streets and highways must be designed and 
operated with the greatest possible efficiency. Traffic 31 
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flow theory is one tool to aid in attaining this end. It 
serves the dual purposes of helping to understand traffic 
behavior and predicting future performance. 

This was beginning to be obvious back in 1959 when 
General Motors Research Laboratories sponsored a sym- 
posium on the subject. The Highway Research Board 
was asked to prepare a publication summarizing the con- 
temporary state of the art of the theory of traffic flow, 
and in 1964 An Introduction to Traffic Flow Theory 
(Special Report 79) was published. By January 1969 this 
publication had been sold out, and after discussion the 
Federal Highway Administration agreed to finance a new 
edition, with partial funding provided by the University 
of Minnesota. 

Although the new edition, written by D. L. Gerlough 
and M. J. Huber, follows the general content of Special 
Report 79, this monograph is somewhat expanded and 
updated. It was agreed at the outset that models pertain- 
ing strictly to transportation planning would be excluded 
inasmuch as they could by themselves fill a comprehensive 
treatise. Although Special Report 165 is primarily ad- 
dressed to graduate students in traffic engineering, it will 
serve as a reference for anyone looking for an introduction 
to traffic flow theory, assuming that the reader has a 
background in the fundamentals of statistics. 

Models of traffic flow may be classified either accord- 
ing to the theoretical approach used or according to the 
characteristics or phenomenon they describe. Special 
Report 165 generally follows the former practice. 


History of Intercity 
Bus Industry 


Over the Road. Albert E. Meier and John P. Hoschek. 
Motor Bus Society, 767 Valley Road, Upper Montclair, 
N.J. 07043. 160 pp. $6.95. 


Over the Road is a profusely illustrated 160-page review 
of the intercity bus industry in the United States, span- 
ning 60 years. From the start of California automobile 
stage operations before World War 1 to the experimental 
turbine-powered Americruisers of today, the development 
of a billion-dollar business is protrayed in words and 
photographs by the staff of Motor Coach Age magazine. 
Emphasis is on the technological improvements and 
changing environments that have shaped the growth of 
the industry. 

The book is not made up of personal reminiscences or 
rewritten company handouts. Rather it represents a fac- 
tual overview of important trends and an effort to place 


OVER. 
THE ROAD 


historical events in the context of their times. Formation) 
of the Greyhound and Trailways systems is discussed in jj 
detail, and the decision of some owners to remain inde- — 
pendent is also examined. 
Much of the fascination of this book lies however ine 
the 172 photographs with which it is profusely illustrateds, 
Most of the pictures have not been previously published. 
The book may be obtained from S. M. Goldmann, 
president, Motor Bus Society, Inc., c/o Westchester 
Tours, Railroad Station, Depot Plaza, White Plains, New 


York 10606. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Transportation and Land Development Policy 


urban land use. Transportation Research Record 565, 
75 pp., $6.00. 


Vehicle Barrier Systems 

8 Reports. Subject areas: highway design; highway 
safety. Transportation Research Record 566, 80 pp., 
$6.00. 


Traffic Flow Theory and Applications 

10 Reports. Subject areas: traffic control and opera-#} 
tions; traffic flow. Transportation Research Record 567 
98 pp., $8.00. 


Swelling Soils 

4 Reports. Subject areas: pavement performance; 
foundations (soils); soil science. Transportation Researc 
Record 568, 48 pp., $4.00. 


New Approaches to Travel Forecasting 
10 Reports. Subject areas: traffic measurements; 


urban transportation systems. Transportation Research 
Record 569, 151 pp., $6.00. 


The Bicycle as a Transportation Mode 

9 Reports. Subject areas: highway design; highway 
safety; urban transportation systems. Transportation 
Research Record 570, 45 pp., $2.40. 


Utility Facilities in Transportation Corridors 

© Reports. Subject areas: rail transport; transporta- | 
tion economics; road user characteristics; urban commu- | 
nity values; urban land use; urban transportation systems} 
Transportation Research Record 571, 44 pp., $2.20. * 


Pavement Design, Performance, and Rehabilitation 
12 Reports. Subject areas: pavement design; pave- 
ment performance; foundations (soils); mechanics (earth 


mass). Transportation Research Record 572, 156 pp., 
$6.60. 


Transit Operating Subsidies 
6 Reports. Subject areas: transportation administra- | 


tion; transportation finance; transportation economics. 
Transportation Research Record 673,40 pp. $2.00: 


: 


anning and Programming for Transportation 

5 Reports. Subject areas: transportation administra- 
ion; urban transportation administration; urban com- 
unity values; urban transportation systems. Transpor- 
tion Research Record 574, 58 pp., $2.60. 


ole of Probability and Statistics in the Structural 
alysis of Pavements 


ransportation Research Record 575, 73 pp., $3.20. 


vement and Bridge Icing 

7 Reports. Subject areas: pavement design; bridge 
lesign; bituminous materials and mixes; maintenance, 
neral. Transportation Research Record 576, 34 pp., 
2.00. 


ptimizing the Use of Materials and Energy in 
ransportation Construction 

Subject areas: transportation administration; trans- 
i Sai economics; pavement design; bituminous mate- 
tlals and mixes; cement and concrete; construction; gen- 
eral materials; mineral aggregates; maintenance, general; 
“oundations (soils). Special Report 166, 74 pp., $6.00. 


Assessing Transportation-Related Air Quality Impacts 

| Subject areas: transportation administration; trans- 
portation economics; road user characteristics; urban 
Sommunity values. Special Report 167, 202 pp., $8.40. 


Transportation and Land Use Planning Abroad 

Subject areas: transportation economics; road user 
characteristics; urban community values; urban land use. 
Special Report 168, 77 pp., $3.60. 


Railroad Research Bulletin 
Vol. 3, No. 1, Spring 1976, 311 pp., $7.50. 


HRIS Abstracts 
Vol. 9, No. 2, March 1976, 253 pp., $7.00. 
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5 Reports. Subject areas: pavement design; pavement 
rformance; foundations (soils); mechanics (earth mass). 


NEW NCHRP PUBLICATIONS 


Fatigue Strength of High-Yield Reinforcing Bars 
Subject areas: bridge design; cement and concrete. 


National Cooperative Highway Research Program Report 
164, 90 pp., $5.60. 


Waterproof Membranes for Protection of Concrete 
Bridge Decks 

Subject areas: bridge design; construction; general 
materials; maintenance, general. National Cooperative 
Highway Research Program Report 165, 70 pp., $4.80. 


Waste Materials as Potential Replacements for Highway 
Aggregates 

Subject areas: construction; mineral aggregates. Na- 
tional Cooperative Highway Research Program Report 
166, 94 pp., $5.60. 


Transportation Planning for Small Urban Areas 

Subject areas: urban transportation administration; 
urban community values; urban land use; urban trans- 
portation systems. National Cooperative Highway Re- 
search Program Report 167, 71 pp., $4.80. 


Design and Control of Freeway Off-Ramp Terminals 

Subject areas: highway design; highway safety; traffic 
control and operations. National Cooperative Highway 
Research Program Synthesis of Highway Practice 35, 61 
pp., $4.40. 


Instrumentation and Equipment for Testing Highway 
Materials, Products, and Performance 

Subject areas: bituminous materials and mixes; cement 
and concrete; construction; general materials; mineral 
aggregates. National Cooperative Highway Research Pro- 
gram Synthesis of Highway Practice 36, 70 pp., $4.80. 
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These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. They are similar in 
source and coverage to those formerly carried in the 
separate publication Transportation Research Abstracts. 
Some of the abstracts were obtained through informa- 
tion exchange agreement with organizations such as the 
National Technical Information Service (NTIS), the 
American Society of Civil Engineers (ASCE), the Ameri- 
can Society for Testing and Materials (ASTM), and the 
U.K. Transport and Road Research Laboratory (TRRL). 
Other abstracts were prepared by the author or taken 
from the document in which the article or report ap- 
peared. The source is indicated at the end of each ab- 
stract. Those that have no indication were prepared by 
TRB staff. To gain access to documents represented 

by these abstracts, those interested should contact the 
organization or publisher. Copies are not available from 
the Transportation Research Board. 


AIR TRANSPORTATION 


The Economics of Accelerated Airport Development. R. A. 
Campbell. |ACO Bulletin (Post Office Box 400, Succursale, 
Place de |’Aviation Internationale, 1000 Sherbrooke Street 
West, Montreal, Quebec, Canada H3A 2R2), Vol. 31, No. 1, 
Jan. 1976, pp. 12-15. TRIS 131128. 

In this examination of the process of building large airports, ways 

are sought to shorten the development period and to eliminate 

inefficiencies and excess costs. Three methods of developoment— 
sequential, conventional, and accelerated—are considered, and the 
varying efficiencies in the use of time and money are demon- 


strated. The effects of interest payments and inflation are included 


in the discussion. It is suggested that accelerated development 
under a single manager can achieve significant results without 
costly time lags and will allow for adequate lead-time planning. 


Man as Manager of Automated Resources in an Advanced Air 
Traffic System. L. L. Jenny and R.S. Ratner. Journal of 
Aircraft (American Institute of Aeronautics and Astronautics, 
Inc., 1290 Avenue of the Americas, New York, NY 10019), 
Vol. 12, No. 12, Dec. 1975, pp. 936-942. TRIS 131127. 

The steady growth of civil aviation has produced a corresponding 

increase in the size and complexity of the system for air traffic 

surveillance and control. To meet the operational demands fore- 
cast for the end of the century, the system must not only con- 

tinue to grow but also undergo a change in character, making a 

transition from a human-intensive to a machine-intensive system. 

Automation will be introduced to replace the human operator in 

several major areas such as surveillance, much decision making, 

and most communication. The human role is expected to evolve 
into that of a manager of automated processes, involving match- 

ing the capacity of system resources to the total workload im- 


TRANSPORTATION 
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posed by demand, assigning of resources, assuring quality, and 
maintaining the operation of the system in the event of automatel, 
resource failure or malfunction. 


Air Service to Small Communities. Office of Transportation 
Regulatory Policy, U.S. Department of Transportation (400 
Seventh Street, S.W., Washington, DC 20590), March 1976, 
WA{so), Wlaikse eiey/ch. 

Changes in air service at small communities and the level of ser- 

vice protection provided by the current system of economic regu 

lation is reviewed, and the development of unsubsidized com- 
muter air service and the stability of that service are examined. Th 
study estimates what service losses might be expected at small 
communities if the existing system of economic regulation and 


the present subsidy system were eliminated and provides estimatei) 


of the costs of providing continued air service to small communi- 
ties through a more efficient subsidy system. The study showed 
that as a result of natural market forces, commuters provided a 


far greater continuity and reliability of service than had previously i 


been thought. Communities that receive service from commuter 
airlines are far less likely to lose it than those receiving regulated 
service. Conclusions are also drawn concerning the fast growing 
commuter segment of the air transport industry, the viability of 
commuter service at low passenger levels, subsidies to regulated 


carriers, route restrictions to regulated carriers, and an alternative § 


to the subsidy program. 


CONSTRUCTION MATERIALS 
AND PRACTICES 


Acrylic Latex Coatings for Resistance to Atmospheric Corrosion 
to Metal Surfaces. Materials Performance (National Associa- 


tion of Corrosion Engineers, 2400 West Loop South, Houston, § 


TX 77027), Vol. 15, No. 4, Report of Task Group T-6H-22, 

April 1976, pp. 13-16. TRIS 133994. 
Recommendations are presented for the use of these coatings, 
which accumulated experience indicates have corrosion protec- 
tive capabilities and may be used as substitutes for alkyd or other 
solvent coatings in atmospheric service. This report on latex 
maintenance systems covers latex primers, latex topcoats, and 
self-priming latex systems applied over metal surfaces and over 
previously painted surfaces. Latex maintenance primers are 
specially formulated (with one or more rust inhibitive pigments) 
to give corrosion protection over ferrous metals. Latex coatings 
should be stored above 32 F and below 120 F. Comments are * 
made on choosing the surface, surface temperature and moisture, 
and surface preparation. The method of application including 
film thickness, dry time, coverage, and thinning and cleaning 
equipment is covered. Adhesion to plant construction mate- 
rials, flexibility of the film, curing of the film, weatherability, and 
chemical resistance are also discussed. The advantages and disad- 
vantages of the use of latex coatings are listed. 


Joint Sealing for Zero-Maintenance in Portland Cement Concrete 


Pavements. G. C. Knoblock, Jr. Superior Products Company, 


Inc. (833 Forty-seventh Avenue, Oakland, CA 94601), June 
1975, 8 pp. TRIS 133993. 


The report holds that a premium joint sealant properly applied 


into a reservoir correctly designed, spaced, and cleaned will pro- 
Huced a zero-maintenance joint. A number of important func- 
ions that a sealant must perform are reviewed, specifications and 
aterials used to seal joints are discussed, and comments are 

ade on the joint shape factor, and on the availability of mate- 
ials and techniques. ASTM has prepared a tentative specifica- 
ion and test methods for joint sealer, hot-poured, elastomeric 
type for portland cement concrete pavements. This includes re- 
ibiliency requirement as a measure of the ability to reject incom- 
bressibles, allows no flow at 158 F, and has an artificial weather- 
ng test requirement to indicate life expectancy. The optimizing 
pf joint shape is urged together with minimizing the depth of seal. 
roper joint cleaning (sandblasting or high-pressure jet water 
leaning) is equally important. 
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acking and the Middle East. P. G. Fookes and L. Collis. Con- 
crete (Cement and Concrete Association, 52 Grosvenor Gar- 
dens, London SW1W OAQ, U.K.), Vol. 10, No. 2, Feb. 1976, 
pp. 14-19. TRIS 131571. 
orms of cracking and deterioration of concrete directly related 
to the presence of salts in the ground and in the aggregates are 
discussed. The commonest aggressive salts are calcium sulphate, 
agnesium sulphate, and sodium chloride, and the 2 principal 
forms of aggressive salt attack that can occur together or sepa- 
rately are sulphate attack and salt weathering. More than 50 per- 
ent of samples of cracked concretes adjacent to corroded re- 
inforcement had chloride contents greater than 4.0 percent by 
eight, and more than 95 percent were greater than 1 percent. 
(Chloride levels in general purpose concretes should not exceed 
0.50 percent (preferably less) by weight of cement. For unre- 
inforced concretes made with aggregates that are not deleteriously 
eactive with alkali, a level of chloride not exceeding 1.0 percent 
bby weight of cement is suggested. It is also suggested that the 
itotal sulphate content of reinforced and nonreinforced concrete 
should not exceed 40 percent by weight of cement including the 
weight of sulphate present in the cement. 


Photographic Analysis of Water Quality Changes. C.P. Lo. Photo- 
 grammetric Engineering and Remote Sensing (105 Virginia 
Avenue, Falls Church, VA 22046), Vol. 42, No. 3, March 
1976, pp. 309-315. TRIS 131126. 
[Black-and-white aerial photography for 1956 and true-color aerial 
transparencies for 1975 at 1:10,000 scale are used to study the 
impact of a changing environment on the water quality of Rambler 
Channel in Hong Kong. The extensive reclamation in the area 
undertaken by the government has significantly transformed the 
land use of the coastal areas and inevitably has led to man-made 
pollution of the seawater. Aerial photography has been an effec- 
tive tool in detecting sources of pollution and in identifying the 
types of polluting substances, especially with the aid of the true- 
color transparencies. All these are shown on two maps prepared 
directly from the aerial photographs with the aid of a Zoom Trans- 
fer Scope. 


Laminated Timber Logging Bridges in Canada. R. G. Scarisbrick. 
Journal of the Structural Division, ASCE (345 East Forty- 
seventh Street, New York, NY 10017), Vol. 102, No. ST 1, 
Proc. Paper 11832, Jan. 1976, pp. 19-34. TRIS 131 124. 

The forest roads of British Columbia provide examples of large 

and complex single-lane industrial bridges for logging trucks up 

to 150 tons. A common element is the large pressure-creosoted, 
glued laminated wood (glulam) structural member. Configura- 
tions include (a) simple beams as deep as 86 in., rectangular or 
with |-shapes having typically about 16-in.-square flanges and 
11-in.-thick webs: (b) cantilevers with suspended spans; (c) trussed 
glulam girders with 1, 2, or 3 hanging bents and bottom chords 
of cable, bars, or rolled sections (the girders can have erection 
splices and carry erection loads before trussing); and (d) cable- 
suspended spans with straight cables from 1 or more points to 
each tower. Simple beams span up to 150 ft; complex configura- 
tions span from 120 ft to more than 200 ft. Decks are transverse 
wood ties with longitudinal planks or transverse nail-laminated. 


Substructures often use wood or stee! pipe piles up to superstruc- 
ture level. 


DESIGN OF VEHICLES 


Aerodynamic Devices Prove Up in Test. Fleet Owner. McGraw- 
Hill (1221 Avenue of the Americas, New York, NY 10020), 
Vol. 71, No. 4, April 1976, p.9. TRIS 131597. 

The testing of 3 truck and trailer rigs using various designs of 

aerodynamic devices has revealed the effectiveness of air deflec- 

tors and stabilizers as fuel economy devices. In the tests, which 
covered 6,000 miles, 2 vehicles used aerodynamically shaped 
structures attached to the roof of the tractor and a flexible verti- 
cal membrane to seal the gap between the tractor and trailer. The 
third vehicle had no added devices. One vehicle using the deflec- 
tor consumed 12 percent less fuel than an identical 5-axle rig not 
using a deflector. The fuel savings were equivalent to 2,400 gal 
of fuel/100,000 miles. The second vehicle using airshield and 


stabilizer showed a fuel saving of 6 percent or 1,200 gal of fuel/ 
100,000 miles. 


A Fire Hazard Evaluation of the Interior of WMATA Metrorail 
Cars. E. Braun. Washington Metropolitan Area Transit Au- 
thority, Washington, DC, NBSIR-75-971, Dec. 1975. 35 pp. 
Available: NTIS (Springfield, VA), PB-249 776/6ST. $4.00 
paper and $2.25 microfiche. TRIS 094690. 

A series of fire tests was conducted by the National Bureau of 

Standards for the Washington Metropolitan Area Transit Au- 

thority to assist in assessing the potential for fire hazard in the 

new Metrorail subway cars. Results of small-scale tests on mock- 
ups of the interior (and on a real car for a smoke penetration 
tests) show that the potential for hazard arises primarily from 
the seat padding and covering and from the plastic wall lining. 

The hazard arises both from smoke development and from spread 

of flame and heat. The times in which conditions become unac- 

ceptable have been determined for several test conditions. It is 
recommended that the authorities review these times in the con- 
text of what they consider to be appropriate times for safe escape. 

Recommendations are made for increasing the amount of time 

available for escape. These would require changes in the seating 

and wall lining materials. 


ENERGY 


Saving Highway Fuel: The Engineers Role. C. C. Robinson. En- 
gineering Bulletin of Purdue University (West Lafayette, IN 
47907), Proceedings of the Sixty-first Annual Road School. 
Engineering Extension Series 146. March 1975, pp. 99-112. 
Riis: tol 5OSs 

The dilemmas of the current energy shortage are identified, ap- 

proaches directed toward reduction of oil imports are outlined, 

and responsibilities of engineers in this area are pointed out. Ad- 
ministration proposals for reduced oil consumption are based on 
price mechanisms, while congressional proposals favor import 
quotas, allocation, rationing, and massive taxes on automotive 
gasoline. To realize the administration's goals of reduction in 
automotive travel would require a 30 percent decrease in auto- 
mobile use. The largest single use of automotive fuel is commut- 
ing from home to work. Work trip car pooling is a proven, ef fec- 
tive energy conservation measure that can be implemented at 
little or no cost. Roadway incentives for car pools and programs 
to improve urban traffic flow also merit consideration as fuel 
conservation measures. Factors (tune-ups, speed reduction) that 
aid better mileage are noted, and fuel efficiency factors that af- 
fect various urban passenger transportation modes are reviewed. 

Highway and traffic engineers are responsible for seeing that these 

conservation efforts are implemented. 


Rapid Growth From Energy Projects. Office of Community Plan- 
ning and Development, U.S. Department of Housing and Urban 
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Development (Washington, DC 20410), 701 Comprehensive 

Planning Program, 1976, 59 pp. TRIS 133465. 
This exposition of what the community impacts of energy proj- 
ects are likely to be suggests ideas for action among communities 
and points out sources for information, planning, and financial 
assistance. With regard to employment and population, the typt- 
cal boom-growth cycle, the problems in predicting what will hap- 
pen, and efforts to obtain required information are discussed. The 
improvement of the ability to manage growth is of critical impor- 
tance. The number and timing of projects will change during 
planning and construction; response to this change requires direc- 
tion, planning, and management by community leaders. The 
problems of land use planning and the impacts of housing are 
presented together with guidelines for action and experiences of 
impacted communities. Several recent studies that have analyzed 
potential fiscal impacts of energy projects are briefly reviewed, 
guidelines for financing are presented, and revenue sources and 
fiscal devices are outlined. 


Transportation Energy Conservation Policies. E. Hirst. Science 
(1515 Massachusetts Avenue, N.W., Washington, DC 20005), 
Vol. 192, No. 4234, April 1976, pp. 15-20. TRIS 131580. 

This paper explores the extent to which certain significant forces 

(the oil embargo, gasoline and automobile prices, and federal 

transit programs and funds) will operate on traditional forms of 

personal travel and land use. It examines the period 1950 to 

1972, reviews the relative energy efficiencies of different urban 

and intercity passenger systems, discusses several policies for re- 

ducing transportation fuel use, and compares the energy savings 
likely with each of these policies in 1980 and 1985. Four policies 
are discussed: improving transit, increasing car pooling, raising 
gasoline prices, and improving new car fuel economy standards. 

The paper points out that, although the short-term energy con- 

servation potential of increased transit is slight, it should not be 

abandoned. Studies have shown that parking incentives for car 
pools and major increases in parking costs substantially reduce 
the amount of solo driving and increase both car pooling and 
transit use. Gasoline savings due to improvements in new car fuel 

economy are substantial and even higher than those due to the 20 

percent gasoline price increase. The studies suggest that in the 

next decade attention should be focused on technological means 


to reduce transportation fuel use. 


The Economy, Energy, and Electricity. D. W. Neukranz. IEE 
Transactions on Industry Applications (Institute of Electrical 
and Electronics Engineers Inc., 345 East Forty-seventh Street, 
New york, NY 10017), Vol. |A-12, No. 2, March-April 1976, 
pp. 125-128. TRIS 133956. 

The current economic situation and energy requirements are ex- 

amined, the inability of electricity (from coal) to meet future de- 

mand is pointed out, and a case is made for nuclear power as an 
alternative source of energy. A relation is drawn between the 

GNP and energy requirements, and studies are quoted that show 

that by 1980 about 3 trillion kWh will be required of which 40 

percent will be supplied by coal, 28 percent by oil, and 14 per- 

cent by nuclear power. Studies also show that by 1990 a reason- 
able mix for energy capacity would be 475 000 MW of electricity 
produced by nuclear power plants, 360 000 MW by coal, and 

about 60 000 MW by oil and natural gas. This would save 4.3 

billion barrels of oil per year and between 20 and 40 billion dol- 

lars. Present schedules for nuclear production must be speeded 
up if nuclear capabilities are to be increased, and issues, such as 
those related to safety, must be faced and resolved in the public 
arena. The need is indicated for a comprehensive energy plan to 
expand nuclear capabilities. 


Analysis of Marine Fuel Consumption and Sales. J. Binkley. In- 
stitute for Naval Architecture, Center for Maritime Studies, 
Final Report 70-74, Aug. 1975, 38 pp. Available: NTIS 
(Springfield, VA 22161), PB 246 602/7GA, $4.00 paper and 
$2.25 microfiche. TRIS 130676. 

Results are presented of a compilation and an analysis of avail- 


able marine fuel data. An estimate of the total fuel requirements ei’ 
of the U.S. flag fleet is given, and an analysis of marine fuel sales 
data is made covering sales to ships of all flags in U.S ports. Tren | 
of fuel consumption for 1970 to 1974 are given by fuel (residual @ 
or distillate) and source (domestic or bonded, foreign). The total 
sales of fuel in U.S. ports to ships of all flags in 1973 are shown tip! 
have been about two-thirds of the overall U.S. fleet requirements§ 
NTIS. 


Energy, Environment, and Growth Planning Study. Arizona 
State Fuel and Energy Office, Phoenix AZ; Federal Energy 
Administration, Washington, DC; Dynamic Science Division, 
Ultrasystems, Inc. Phoenix, AZ, FEA/D-76/019, Feb. 1975, 
325 pp. Available: NTIS (Springfield, VA 22161), PB 249 
354/2ST. $9.00 paper and $2.25 microfiche. TRIS 094802. 

The report assesses the impact of increasingly more complex in- 

teractions among energy, environmental, and socioeconomic fac- ¥f 

tors on future state plans, policies, and programs. It covers (a) 

definition of general methods for establishing and conducting 

energy, environment, and growth (EEG) planning at the state 

government level; (b) analysis of energy conservation programs i 

of the Federal Energy Administration with respect to scheduling, # 

funding, objectives, and state government response; (c) analysis 
of existing state government organization relative to potential 

EEG functions; (d) summary of the findings of task forces asso- 

ciated with the Second Arizona Symposium on Energy, Environ- 

ment, and Growth; and (e) definition of requirements and pro- 
cedures for EEG planning analysis, including definition of an 
energy supply and demand mode! and preliminary forecasts of 
future energy requirements and economic-environmental impacts @ 
of various population growth scenarios. 


ENVIRONMENT 


Environmental Management. J.J. Wilting. Industrial Research 
(666 Fifth Avenue, New York, NY 10019), Vol. 18, No. 3, 
March 1976, pp. 66-69. TRIS 131589. 

Environmental pollution monitoring systems that support pollu- 

tion management in areas having a complicated pattern of pollu- 

tion sources and intricate aerodynamics are described, and a 

Dutch national pollution-monitoring master network that con- 

sists of 9 regional nets, each with its own computerized control 

center, is outlined. The program uses coulometric methods and 
selective filtering for monitoring SO2, CO, NO, NO2, NOx, and 

H2S. Ozone, fluoride, and dust levels may also be measured. In 

the industrialized Rijnmond area at the mouth of the Rhine, the 

automated monitoring network includes a mathematical model 
that measures the nuisance caused to the environment by the 
stench from local petrochemical industries, refineries, desulfuriza- 
tion and burning of waste gases, leakages, spills, and automobile 
traffic. Data obtained from the network determine whether alarm } 
codes shall be issued to industry and provide support to the air- 
pollution management program for the area. 


Historical Development of Heavy Duty Gasoline Engine Dyna- 
mometer Emissions Test Cycle and Emissions Standards. 
Motor Vehicle Manufacturers Association (320 New Center 
Building, Detroit, MI 48202), 1975, 37 pp. TRIS 133954. 

This record of the development of federal regulations covering 

heavy-duty gasoline-fueled engines also seeks to answer the fol- 

lowing questions: How stringent are truck emission standards? 

Have truck emission standards reduced truck air pollution? How 

do federal regulations control truck emissions? Does federal emis- 

sion test procedure sample engine emissions representative of 
those emitted during actual use of trucks? Why are trucks not 
tested on a chassis dynamometer like passenger cars? The basis 
for truck engine emission is horsepower-hours, and the emission 
test measures the grams of emissions produced while the engine is 
accomplishing a given amount of work. The implementation of 
more stringent standards for heavy trucks is planned. The re- 
sults of the Ethy! Survey of Truck and Bus Operating Modes in 


: 
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'veral Cities are outlined, and the conclusions drawn are listed. 
ghlights of the 1975 model-year federal truck gasoline engine 
ission testing regulations are presented, and truck emission 
ults are compared with those of passenger cars. 


ckground Document for Railroad Noise Emission Standards. 
U.S. Environmental Protection Agency (Office of Noise Abate- 
ment and Control, Washington, DC 20460), EPA 550/9-76- 
004,618 pp., 1976. TRIS 134296. 

is document contains the technical, economic, health, and 

fare analyses and other pertinent data and information used 
the U.S. Environmental Protection Agency in the development 
the final Interstate Rail Carrier Noise Emission Regulation. 


IGHWAY OPERATIONS AND SAFETY 


exible Work Hours at the Port Authority of New York and 
New Jersey. Port Authority of New York and New Jersey 
(1 World Trade Center, New York, NY 10048), Dec. 1975, 
20 pp. TRIS 133955. 
™m 8-month study of the impact of flexible hours on transporta- 
in patterns, office operations, and employee attitudes is re- 
rted. The study attempted to determine whether such hours 
d potential for relieving peak-hour transportation congestion if 
Hopted on a broad scale and also to determine whether individ- 
Is on flexible hours change their travel mode and patterns. The 
ey indicates that absenteeism and overtime rates were un- 
anged, that employees used the flexibility with responsibility, 
nd reactions on ‘‘getting in touch” with people outside the or- 
anization varied. Some 84 percent of the employees favored 
exible work hours and 4 percent were unfavorable. Most partic- 
sants reported no change in their home life, and 47 percent re- 
Drted they were more satisfied with their job on flexible hours. 


‘elating Design, Economic Analysis, and Energy Conservation 
Techniques in Highway Lighting. R. A. Smith and G. Goguen. 
Lighting Design and Application (Illuminating Engineering 
Society, 345 East Forty-seventh Street, New York, NY 10017), 
Vol. 6, No. 4, April 1976, pp. 18-24. TRIS 131599. 

analysis of highway lighting for 4 basic interchange geometrics 

sloverleaf, diamond, half-cloverleaf, and trumpet), using the 4 

jost common highway lighting sources (mercury, metal halide, 

igh-pressure sodium, and low-pressure sodium), reveals that de- 
igns using metal halide and high-pressure sodium sources at con- 
entional mounting heights are less expensive than mercury or 
yw-pressure sodium at a rate of 3.158¢/kWh. High mast lighting 
lesigns were analyzed for comparison. However, on the average, 
vhen the power rate exceeds 10.5¢/kWh, the low-pressure sodium 
ghting design becomes the most economical system. The full- 
artial lighting system results in a 50 percent power saving for the 
najority of the lights, but the cost of additional circuits and con- 
ro| devices amounts to 2 percent of the initial installation cost. 
he results of 13 installations, summarized in a table, indicate an 
verage power cost saving of 36 percent as compared with the 
otal power cost for lighting interchanges throughout the night. 


irst National Forum on Traffic Records Systems. National 
Safety Council (425 North Michigan Avenue, Chicago, IL 
60611), Forum Proceedings, Nov. 1974, 161 pp. TRIS 131586. 
apers and forum discussions are presented in areas pertaining to 
re administration and management of traffic records systems, 
ata analysis reports, uses and users of traffic records systems, in- 
s2rgovernmental and interstate data exchange, and special reports 
f traffic records committees and national organizations. The 
lational Highway Traffic Safety Administration’s activities in 
jis sphere include the development of the Design Manual! for 
tate Traffic Systems, a modular briefing on the design manual, a 
-part Basic Course in Traffic Records, and the demonstration of 
1e feasibility of transferring a record system from one state to 
nother. The Historical Accident Information System developed 
1 Memphis (accident reports from law enforcement agencies are 


punched into cards and a series of reports are produced on a com- 
puter) is described. The research uses of accident data are ex- 
plored, and the processing of insurance data associated with high- 
way crashes is detailed. A systems approach to highway safety 
management is also described. 


Identification of Hazardous Locations on City Streets. C. V. 
Zegeer. Division of Research, Kentucky Bureau of Highways 
(533 South Limestone, Lexington, KY 40508), Research 
Rept. 436, Nov. 1975, 35 pp. TRIS 131585. 

The purpose of this study was to develop an effective method for 

identifying hazardous locations in Kentucky cities (more than 

2,500 population). Methods used in 45 other states were reviewed. 

Accident information for 69 of the 97 cities was used to develop 

criteria for an identification method. A number method was se- 

lected for initial identification of midblocks and intersections on 
arterial-collector streets and on urban freeways. Rate-quality 
control methods were included in the form of a critical rate fac- 
tor computed for each location. A set of critical rate curves was 
constructed for easy determination of critical locations. A com- 
puter program ranks sites according to the criteria proposed. 

Authors. 


LAW AND REGULATION 


New York State Department of Motor Vehicles Administrative 
Adjudication Bureau. A. Halpen and J. McDonnell. Office of 
Technology Transfer, U.S. Department of Justice (Washington, 
DC 20531), an Exemplary Project, Dec. 1975, 195 pp. Avail- 
able: U.S. Government Printing Office (Washington, DC 
20402), Stock No. 027-000-00301, 3 pp., $2.65. TRIS 131570. 

A detailed description is given of the adjudication process; the 

Administrative Adjudication Bureau (AAB), which represents a 

merger of traffic offense adjudication and driver licensing func- 

tions, its organization, operations, and achievements; and specific 
concerns involved in any replication effort. The 7 elements of 
the adjudication process are reviewed, and the basic approaches 

(judicial, modified judicial, and administrative) are outlined. The 

position of the AAB within the Department of Motor Vehicles, 

the selection of staff, and its costs and revenues are discussed. The 
administrative adjudication process is illustrated by an example, 
and a detailed flow chart is presented of the entire process. The 

AAB’s data processing system plays a central role. A first step in 

the implementation of administrative adjudication is the decrim- 

inalization of minor traffic offenses, and the 5 features primarily 
responsible for successful implementation are identified as sup- 
port from the judicial system, sophisticated computer capabili- 
ties, organizational structure, assurance of due process, substan- 
tial planning, and monitoring. 


MAINTENANCE 


A Critical Examination of the Requirements for Model Simula- 
tion of Wind-Induced Erosion/Deposition Phenomena Such 
as Snow Drifting. R. J. Kind, Atmospheric Environment 
(Pergamon Press, Maxwell House, Fairview Park, Elmsford, 
NY 10523), Vol. 10, No. 3, 1976, pp. 219-227. TRIS 131590. 
The requirements are examined for correct model simulation, in 
wind tunnels, of wind-induced erosion and deposition phenomena 
such as snow drifting. The similarity analysis draws heavily on 
physical analysis of the saltation process and on experimental 
evidence. The important similarity criteria are identified and the 
limit above which the process is insensitive to Reynolds number 
is tentatively established. Modeling procedures, including a pro- 
cedure for selecting model particles, are outlined. It will often 
be impracticable to simultaneously satisfy all the simulation re- 
quirements, and the compromises involved in such cases are dis- 
cussed. Simulation of these phenomena in water is shown to be 
inadvisable. 
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PUBLIC URBAN TRANSPORTATION 


Fare Structure for Bus Stage Services. F. V. Webster. Special 
Research Branch, Transport Operations Department, Trans- 
port and Road Research Laboratory (Crowthorne, Berkshire 
RG11 6AU England), Rpt. TRRL 704, 1976, 8 pp. TRIS 
133464. 

A comparative analysis of flat-fare and graduated-fare system, 

using London data (but ignoring possible interactions with the 

Underground railway) is described for 3 situations: (a) where 

the introduction of flat fares results in no bus operating cost sav- 

ings; (b) where flat fares result in an appreciable operating cost 
saving due to reductions in boarding times on 1-person buses and 
increase in the number of 2-person buses that can be converted 
to 1-person operation; and (c) where the operating cost savings 
are as specified in the second situation and where the number of 
buses in service is changed in proportion to the number of pas- 
senger journeys made. The results suggest that, if the undertak- 
ing is required to break even, the economic case for flat fares Is 
weak, unless such a system can bring about substantial operating 
cost savings. If, however, transport policy favors cheap subsi- 
dized travel, then there is a case for flat fares, which becomes 
stronger with increasing operating cost savings and with increas- 
ing subsidies. Aspects of fares policies such as passenger conve- 
nience in using the system, equity and fairness, and the ease with 
which management information can be obtained are also relevant 
and are discussed qualitatively. Author. 


The Metro in Moscow. S. Grava. Traffic Quarterly (Eno Founda- 
tion for Transportation, Box 55, Saugatuck Station, Westport, 
CT 06880), Vol. 30, No. 2, April 1976, pp. 241-267. TRIS 
133463. 

The historical background to the Moscow Metro is briefly re- 

viewed, route characteristics are discussed, and observations are 

made on the operational and financial management of the sys- 
tem. Comments are made relating to cars and train scheduling, 
automated operations, and the interface between the Metro and 
surface feeders and distributors. The major elements of the 
transportation plans for the city are examined with special ref- 
erence to system expansion, planning criteria, and implementa- 
tion. The similarities of problems at the technical and profes- 
sional level between large cities of the Soviet Union and the 

United States are noted. The Moscow system is a series of diag- 

onals that cross the city core. The longest radial line is 30.4 km 

in length with a total trip time of 41 minutes 50 seconds. Of par- 
ticular interest is the circle line that ties all of them together. In 
terms of technological progress, the most interesting is the newest 
radial line, which is equipped with automatic controls. 


Service and Methods Demonstration Program-Annual Report. P. 
Benjamin and others. UMTA-MA-06-0049-75-2, Nov. 1975, 
252 pp. Available: NTIS (Springfield, VA 22161), PB 241 
SWOs WIS LSSoy 

The details of the program are described, transit demonstra- 

tion projects undertaken in previous years are reviewed, and re- 

cently completed and current demonstrations are compared. The 
comparisons are made by grouping projects according to the pro- 
gram objectives addressed: decrease transit travel time, increase 
transit reliability, increase transit coverage, increase transit vehi- 
cle productivity, and improve the mobility of transit dependents. 

Demonstrations are categorized as either experimental or exem- 

plary. Independent activities carried out in support of the dem- 

onstrations are described, such as the development of evaluation 
guidelines and improved methodologies for demonstration evalua- 
tion, analytical studies in support of the development of experi- 
mental demonstration, and case studies of independent local in- 
novations. Information dissemination mechanisms and activities 
intended to facilitate more widespread knowledge of effective ap- 
proaches to improving transit are discussed. The Appendix con- 
tains a detailed description of each demonstration project includ- 
ing the objectives, history, status, results, evaluation, and con- 
clusions. 


An Assessment of Community Planning for Mass Transit. Office 
of Technology Assessment, U.S. Congress. Available: U.S. 
Government Printing Office (Washington, DC 20402), Vol. 1B 
Feb. 1976, 73 pp., TRIS 133462. 

This evaluatory study of the process by which U.S. metropoli- ) 

tan areas make decisions about the development and moderniza- Hy 

tion of rail transit systems considered the questions of whether 
there were major barriers to communication and cooperation 
among governmental agencies involved in transit planning and if 
transit decisions reflect the combined interests of all major public 
groups. The study also addressed the issue of whether the plan- 
ning process provides enough information about the advantages 
and disadvantages of alternative courses of action and whether 
the availability or the conditions of financing unnecessarily limit 
the range of options that are considered. Nine metropolitan 
areas (Boston, Chicago, San Francisco, Washington, D.C., Atlanta} 

Denver, Seattle, Los Angeles, and Minneapolis-St. Paul) are re- 

viewed. It was found that the major types of issues that affect ' 

the conduct of transit planning and decision making are issues re- jj 
lated to the institutional context, those related to the technical 
planning process, and those involving means used to finance ; 
transit. The study developed 4 alternative combinations of feder@ 
policy initiatives: maintain the present transit policy and progra 

strengthen the national transit program, strengthen and create a 

balance among all forms of transportation, and make multimodal 

transportation planning an integral part of comprehensive devel- 
opment. 


RAIL TRANSPORTATION 


Improved Passenger Train Service. Transportation Research Insti-8 
tute (Carnegie-Mellon University, Pittsburgh, PA 15213), 
1976, 358 pp. Proceedings of the Carnegie-Mellon Conferences 
on Improved Passenger Train Service, December 2-4, 1975. 
TRIS 132988. 

These proceedings comprise a report of a conference at Carnegie- 

Mellon University in December 1975. The object was appraisal 

of current rail passenger service with a view toward the prospects 

of improved future service. The 22 papers were presented in 5 

sessions: Overview, in which the need for improved service was 

established and the historical implications examined; technology 
and economic problems; research areas of high potential; pro- 
posed passenger train concepts and national passenger system de- 
velopments; and implementation and acceptance covering promo- 
tion of service. 


Railroad Alternatives, Bloomington, Indiana. Office of the Mayor} 
and Department of City Planning (Bloomington, IN 47401), 
1975, 20 pp. TRIS 132208. 

In the course of studying the provision of ambulance and fire 

service to portions of the city that could be isolated by the pres- 

ence of trains on either of 2 railroads traversing the city, Bloom- 
ington used Federal Railroad Administration methodology as 

detailed in ‘‘Urban Railroad Relocation.’’ This led to a broader 
study than originally planned. The recommended short-range ap- 
proach includes investigation of a communication facility indicat- | 
ing status of grade crossings, consideration of an emergency vehi- 
cle overpass, and improvements at existing crossings to reduce « 

highway user costs. Long-range approaches recommended are * 

grade-crossing eliminations and possible relocation of one of the 

railroads onto the right-of-way of the other. 


U.S. Dawdles While the Rest of the World Turns on. W. D. Weiss. | 
Railway Age, Vol. 177, No. 4, Feb. 23, 1976, pp. 28-35. 
Available: Simmons Boardman Publishing Corporation (508 
Birch Street, Bristol, CT 06010). TRIS 132984. 

Although less than 1 percent of U.S. main-line rail routes are elec- 

trified, the figure ranges upward from 25 percent in most other 

industrialized nations. Two developments are renewing American 
interest in electrification: higher costs for petroleum and techni- 
cal developments in electric motive power. At least a dozen WES). 


ilroads have already conducted feasibility studies, and some 
ve found the economics of immediate electrification to be 
orable. There are, however, features of North American rail 
erations that differ from those of railroads elsewhere that have 
sen electrified. The fact that any American electrification un- 
ertaken will start from “‘scratch’’ may be a distinct advantage. 

e article summarizes major electric systems throughout the 


JICIAL AND HUMAN FACTORS 


e Undisciplined City in a Resource Short World. L. W. 
Culver. The Futurist (World Future Society, Box 30369, 
Bethesda Station, Washington, DC 20014). Vol. 9, No. 4, 
Aug. 1975. TRIS 134299. 

ne U.S. city is claimed to be suffering from a serious break- 
own of discipline. Although population and economic trends 
9 offer grounds for hope, greater discipline will be needed to 
bpe with the world’s rising population and dwindling resources. 
arcity will make the policies of planning easier, and the 
jacement and compatibility of both public and private devel- 
Dment will be determined increasingly by energy and resource 
psts. More economical means of transporting people will be 
perfected. There will be more questioning of the waste and 
2rsonal extravagance that characterize present society. Al- 
jough the standard of living will likely go down, greater coop- 
ation and self-sacrifice may actually improve the quality of 
fe. 


he Relationship Between Population Density, Automobile 
Ownership and Automobile Use: Its Role in Transportation 
Planning. A. K. Sanghi. Annals of Regional Science (Western 
Washington State College, Bellingham, WA 98225), Vol. 10, 
No. 1, pp. 118-127. TRIS 131572. 
‘he functional relations are detailed in this study, which showed 
Nat the long-range policy goal of reducing automobile congestion 
Na region might be met by appropriate land use planning to 
ange population distribution, which in turn affects the total 
jumber of automobiles and automobile congestion in the area. It 
s also shown that a policy option that tends to reduce the num- 
er Of automobiles in a region may not reduce air pollution and 
asoline consumption. The investigation is based on 2 empirical 
alations: (a) an empirical function based on the hypothesis that 
Iwer population densities and higher incomes cause higher levels 
if automobile ownership and (b) a relation that expresses gaso- 
je used per automobile per year as a function of the density of 
opulation. The methodology employed here also permits mea- 
urement of the trade-off between automobile congestion and 
asoline consumption. 


SOILS AND GEOLOGY 


\ New and Simple Penetration Pressure Meter. S. Serota and G. 
Lowther. Ground Engineering (Foundation Publications Ltd., 
7b Ongar Road, Brentwood, Essex CM15 9AU, England), Vol. 
9, No. 1, Jan. 1976, pp. 29-40. TRIS 131576. 

\ rapid and simple apparatus to evaluate properties of soft clays 

; described. Although the investigation was concerned mainly 

Jith measurement of shear strength, proving tests indicate that 

he instrument is also capable of measuring Young’s modulus. 

he apparatus consists of a short length of reinforced plastic fire 

ose secured to 2 circular end plates held apart by a steel pipe. 

he assembly can be screwed to the end of standard drill rods. 
he top plate has a vertical nipple to take a nylon air pipe. The 
stter terminates in a T-piece: one branch is fitted with a valve to 


Je atmosphere and the other toa standard motor tire foot pump. 


here is a no-return valve between the T-piece and foot pump. A 
ressure gauge is fitted to the foot pump. The complete probes 
ere carried out, and the results are plotted ina graph. The cal- 
ulation of Young’s modulus is detailed, and values determined 


by the air bag penetration pressure meter are compared with other 
determinations in the same site. Comments are made with regard 
to initial failure and cylindrical failure. 


Settlement and Stability of Embankments Constructed on Soft 
Alluvial Soils. W. A. Lewis, R. T. Murray, and |. F. Symons. 
Proceedings, Institution of Civil Engineers, Part 2 (26-34 Old 
Street, London EC1V 9AD, England), Vol. 59, Dec. US)VAS),, jefe). 
571-593. TRIS 131581. 

The results are described of extensive research into the problem 

of predicting the magnitude and rate of settlement of embank- 

ments constructed on compressible subsoils. Field measurements 
were obtained from a number of sites. The results were compared 
with predictions based on conventional consolidation theory and 
on a multilayer analysis using compressibility parameters deter- 
mined from measurements of the in situ permeability of the sub- 
soil. The problem of stability control is also considered, and an 
approach that has been developed and used successfully at several 
sites is described. A brief outline is given of some construction 
expedients for countering problems of settlement and stability. 

An assessment is made of the effectiveness of drainage consolida- 

tion techniques. 


Effects of Water on Slope Stability. T. C. Hopkins, D. L. Allen, 
and R. C. Deen. Division of Research, Kentucky Bureau of 
Highways (533 South Limestone, Lexington, KY 40508), 
Research Rept. 435, Oct. 1975, 41 pp. TRIS 131125. 

A brief state-of-the-art review of the effects of water on slope 

stability and the techniques for analysis is presented. The effec- 

tive design factors of safety are discussed briefly. It is concluded 
that to make reasonable estimates of slope performance requires 
knowledge of expected changes in pore water distributions within 
the earth mass. Case studies of unstable slopes have shown that 
the presence of water and excess pore pressures have been factors 
related to slope instability. 


Influence of End Restraint in Cyclic Triaxial Tests. K. L. Lee. 
U.S. Army Engineer Waterways Experiment Station (Post 
Office Box 631, Vicksburg, MS 39180), Rpt. S-76-1, March 
1976, 66 pp. TRIS 131579. 

Theoretical considerations concerning the effect of end restraint 

on the strength of soil in triaxial tests are briefly discussed and 

are supplemented by a review of laboratory test data pertaining 
to static drained tests on sands. The theoretical considerations 
and the available data are all consistent within themselves in 
demonstrating and explaining the significant conclusions that 
follow directly from basic considerations of the behavior of soil 
under various loading conditions. End restraints, such as are 
found in most ordinary triaxial test equipment, prevent lateral 
strains at the ends of the specimen and thereby lead to nonuni- 
formities and concentrations in the stresses and strains through- 
out the specimen. Asa result, volume changes in soils that dilate 
strongly when sheared will be affected. If tested undrained, this 
will be reflected by variations in pore pressure from that asso- 
ciated with uniform stress and strain distributions throughout. 


Timing of Ground Truth Acquisition During Remote Assessment 
of Soil-Water Content. R. D. Jackson, R. J. Reginato, and 
S. B. Idso. Remote Sensing of Environment (American 
Elsevier Publishing Company, Inc., 52 Vanderbilt Avenue, 
New York, NY 10017), Vol. 4, No. 4, 1976, pp. 249-255. 
WRWS: TEMS 
Remote sensing of soil-water content is, at present, limited to the 
top few centimeters of soil. During a diurnal cycle the near- 
surface water content undergoes rather wide diurnal fluctuations. 
Data from 5 experiments on Avondale loam at Phoenix, Arizona, 
at various times of the year demonstrated that soil samples taken 
between 11 and 12 a.m. (MST) best represented the 24-hour 
average soil-water content. Also, the average of the daily maxi- 
mum and minimum water contents closely approximated the 
24-hour average. The data showed that time of sampling was an 
important criterion when ground truth is obtained in remote 39 
sensing of soil-water content. Author. 
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Influence of Water on Hardness, Strength, and Compressibility 
of Rock. A. P. Michalopoulos and G. E. Triandafilidis. Bulle- 
tin of the Association of Engineering Geologists (8310 San 
Fernando Way, Dallas, TX 75218), Vol. 13, No. 1, Winter 
1976; pp. 1-225 TRIS 131578. 
The influence of water on the indentation hardness, the uncon- 
fined compressive strength, and the compressibility of 8 types of 
rock consisting of 1 sandstone, 4 granites, 1 tonalite, and 2 lime- 
stones was studied in the laboratory. It was observed that the un- 
confined compressive strength consistently decreased with satura- 
tion. Irrespective of the rock type or the degree of saturation, a 
correlation between unconfined compressive strength and prod- 
uct of unit weight and hardness was established. Similarly, a 
correlation between tangent modulus and the product of unit 
weight times hardness for both air-dried and saturated specimens 
was obtained. The influence of water in this investigation relates 
to the effects that water might produce in weakening the bond- 
ing strength of the rock structure irrespective of the pore-water 
pressures generated. Because all specimens were initially partially 
saturated, the loss of the bonding strength displays an overriding 
effect on the pore-water pressures generated in unconfined com- 
pression. 


TRANSPORTATION SYSTEM 


Transportation System Management as an Element of Federal 
Policy. C. K. Orski. Traffic Engineering (Institute of Trans- 
portation Engineers, 1815 North Fort Myer Drive, Suite 905, 
Arlington, VA 22209), Vol. 46, No. 4, April 1976, pp. 36-39. 
TRIS 131596. 

Some of the commonly asked questions about the Transportation 

System Management (TSM) plan are clarified, and the rationale 

behind TSM is examined. TSM, which is the short-range element 

of the transportation plan (covering both highway and transit 
improvements) for each urban area, is designed to address needs 
through more efficient use of existing transportation resources. 

Development of the plan requires consideration of a wide range 

of actions of operational, pricing, and regulatory nature. Typical 

examples of TSM are traffic operations improvements, providing 
preferential treatment for transit, graduating parking fees and 
peak-hour tolls, reducing transit fares, providing incentives for 
ride sharing, providing better local collection, distribution and cir- 
culation services, and providing coordination between feeder and 
line-haul services. Fiscal economy, better balance between trans- 
portation system elements, and achievement of a better balance 
between intended future and immediate benefits are the objec- 
tives of TSM. The importance of action categories is stressed, and 
the question of assistance to localities, a single TSM and transpor- 
tation control plan (EPA requirement), and phased programming 
are considered. 


Transportation Impacts of Alternative Land Use Concepts. Trans- 
portation Planning Board, Metropolitan Washington Council 
of Governments (1225 Connecticut Avenue, Washington, DC 
20006), Dec. 1975, 10 pp. TRIS 133466. 

This study of the sensitivity of transportation demand to alterna- 

tive patterns of activity investigates the relative magnitude of 

long-term reductions in vehicle miles of travel that could result 
from a strict regional growth policy. The study serves as back- 
ground material for jurisdictions participating in the cooperative 
forecasting process that will provide revised forecasts of popula- 
tion and employment growth in the metropolitan area. Four 
hypothetical patterns are considered for distribution of new 
households and employment (from 1976 to 1992), and a single 
minimal region network is used to test the 4 patterns. Both the 
dense center and transit-oriented alternatives emphasize growth 
in radial transportation demand, simultaneously reducing circum- 
ferential demand on the Beltway. Under the beltway alternative, 


the demand on the radial facilities is reduced, but large overloa 
would be induced on the Beltway. From the perspective of air Wh 
quality, the dense-center and transit alternatives reduce hydrocar i 
bon and carbon monoxide emissions, but the beltway alternative), 
increases emissions. : 


WATER TRANSPORTATION 


Maritime Metrication: A Recommended Metric Conversion Plan 
for the U.S. Maritime Industry. Maritime Transportation Re- 
search Board, Final Report, Dec. 1976, 132 pp. Available: 
NTIS (Springfield, VA 22161), $5.75 paper and $2.25 micro: 
fiche. TRIS 129751 

A comprehensive plan is presented for orderly conversion to the | 
International System of Units (SI). In this context, the mariti 
industry includes both management and labor interests in the 
areas of ship and terminal operations, shipbuilding, and marine 
and marine-related engineering. Eight principal recommendation: fl 
are made. The report includes a brief background survey of the 
status of U.S. metric conversion. It summarizes recent United 

Kingdom, Australian, and New Zealand metrication experience, 

focusing on the applicability of their experience to metric con- 

version in the U.S. maritime industry. The recommended indus- 
try conversion program is accompanied by a discussion of the 
organizations that make up the industry, their interdependencies, 

the recommended time-phasing of their conversion to SI, and 
some potential problem areas. The functions and roles of the 
key maritime-related federal agencies and several key industry 
organizations during the conversion are described. 


Seafaring Guide and Directory of Labor-Management Affiliations.# 
Maritime Administration, U.S. Department of Commerce, 
June 1975, 43 pp. Available: Government Printing Office 
(Washington, DC 20402), $0.75 paper. TRIS 130894. 

This publication is a revised edition of the former Guide to Sea- 

faring Collective Bargaining 1969. \t is designed to furnish collec 

tive bargaining information to government agencies, members of 

Congress, and representatives of industry and labor organizations 

concerned with maritime labor affairs. 


Coast Guard Establishes National Response Center. AWO Weekly 
Letter, Vol. 33, No. 5, Jan. 1976. Available: U.S. Coast 
Guard (Washington, DC 20590). TRIS 129693. 

A National Response Center has been established at U.S. Coast 

Guard Headquarters, Washington, D.C., to receive notifications 

of actual or potential pollution incidents and relay these reports 

to proper authorities for response action. The center, which is 
staffed 24 hours a day, 7 days a week, may be reached by calling } 
the toll free number 800-424-8802. Capabilities of the center in- 
clude staffing by Coast Guard officers of the Marine Environ- 
mental Protection Division trained in the methods and procedures 
of pollution response, a continuously staffed communication 
center, access to environmental and safety information on chemi- 
cals, and contact points with other government agencies for ac- 
cess to response to pollution emergencies. 


Human Factors Engineering Integrated Technology in Total Ship 
Planning and Acquisition: A First Approximation. J. J. 
Collins and others. Essex Corporation, Aug. 31, 1975, 22 
pp. Available: NTIS (Springfield, VA 22161), $7.75 paper 
and $2.25 microfiche. TRIS 130507. 

This advanced development project involves the development, 

test, and evaluation of an improved human factors engineering 

integrated technology. The purposes are to better support Navy 
program managers and design engineers in implementing the total 
ship planning and acquisition process and to demonstrate in 
quantitative terms the degree of improvement achieved. NTIS. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 


propriate research findings. The Board's 


program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is nota 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous In its orga- 
nization and election of members. 
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